
Army Hand-Picks 
Team for IRBM 

Accessories Next 
In Systems Concept 


Lockheed X-17 With Booster 



hg'soaaur 


This man is hard to please. Nothing short of optimum accuracy and 
conformity to specifications satisfies him. We like it that tvay, and are 
glad we have many more people in the Inspection Departments here 
at Foote Bros, just like him. 

Meticulous and exhaustive inspection is an important part of 
our production processes. It must he, because quantity production 
of precision gearing and actuating mechanisms for the aviation 
industry is our business. 

It is men like these who work for you, and, in a very real sense, 
are the guardians of the Foote Bros, reputation for producing the 
finest components and assemhlies of their type. 

Another reason to come to Foote Bros, first, when it comes to 
aircraft power transmission, actuation, or gearing. 


— Ay/ he's working far you 


\-JMk 



FOOTE BROS. 


FOOTE BROS. GEAR AND MACHINE CORPORATION 



Advanced Systems Of Ice Protection Pioneered By 
Goodyear—aircady proved in actual Arctic Circle oper- 
ation on military jet aircraft - Pave Way For New 
Commercial Jet Airliner. 

The Boeing 707, commercial Jet transport, will fly with the 
most advanced type of ice protection on all three leading 
edge aurfaces of ite huge empennage: 


two systems of foolproof ice protection can be applied to air 
scoops, wings, propellers, antennas, pipe, conduit— anywhere 
ice presents a problem— write: Goodyear, Aviation Products 
Division. Akron 16. Ohio, or Los Angeles Si, California. 

ICE PROTECTION BY 


Iceguard by Goodyear! 

Embodying revolutionary electrothermal systems of ice pro- 
tection-developed through the teamwork ol the National 
Research Council of Canada and Goodyear— one system of the 
Iceguard has already been in lengthy service above the Arctic 
Circle on the Canadian Avro CF-100 all-weather fighters. 

Now the other has been selected by Boeing for jet transport 



Where Research and 
Developmeni work to 
Advance America’s 
Glohal Position In 
The Race For Air Power 







WEBER AIRCRAFT CORPORATION 

u Kuiitidiary of Welirr .V,(,u.caae anil Fixture Compunn, Ine. 
8820 ONTARIO STREET, BURBANK, CALIFORNIA 


the world’s largest manufacturing facilities for aircraft 
seating . . . for aircraft interior equipment 


THE SEAT* 

OF THE INDUSTRY 
IS WEBER 

For your requirpments m aircraft nassenner and erne npa.ts. 

buffets and larnlOTip8...ii iieni special bid miinufaeturiny 
capahilif y is demanded. In alt the world Ihei p. Ls only one 

such. Simile Source, having the complete facilities... 
the full design staff... the ai/e, slnbilily iind slrenylh... 
the after-sale service standards. ..and the vision. 

That Single Source.. .is Weber. So first take your rvquirpmenfs 
to the. seat of modern airlines siating... Weber. 


AVIATION CALENDAR 


Apr. 15-n-S)TOpo.^mm on Systems foi In- 
formation Retrie'-al, sponsored by W'csl- 
cni Reserse University. Masonic .Andito- 
rinin, Cleveland, Ohio. 

Apr. 16-Devclopnient and Use ill the 
Lseoming Gas Turbine, Lecture bv Dr. 
Anselm Fritz or Fritv. Haber, Aseo. .Amer- 
ican Helicopter Society. Ft. Rucker Sec- 
tion. Ala. 

Apr. 16-17-Aircraft Ball Bearing Confer- 
ence, sponsored by Nc'v Departure Di- 
vision, General Slotors Corp., Statlcr 
Hotel, Hartford, Conn. 

Apr. I6.1&-Svmposinm on Nuclear Tests 
for Nondcstmefir-c Testing. Morrison 
Hotel, Cliicago, 111. 

Apr. 22-24— Second Annual Jet Engine Hy- 
draulic Symposium, Hotel Statler, Detroit. 

Apr, 2J— Missile Session, New Vork Section. 
•Awoeiation of Electrical En|mcets. 7:?0 
p.m., 33 W- 39th St., New York. N. Y. 
■ . 23-25-Intemational Svmposinm on 


Eleettical Circ 
Bide.. N. Y. C 
Apr. 


State I’henon 
its, Engineering Socicl 


irlinc Navigators Council. Picca- 
dilK Hotel, New Aork. 

Apr. '29-Tliicd Flight Test Instcnincnhi- 
tion Symposium. Statlcr Hotel. Los 

,Apt.”l9-Ma^ 2-16tb Annual National Con- 

Enginects,°BriladviU' Hutel'^'ichitl® * 
Apr. 30— Atlantic Rate Commoditv Rate 
Board Meeting. International .Air’ ’I'rani- 
port .Assn.. Torqnav, Devonshire, tlngland. 
Apr. 30-Electronics’ Make the Helicopter 
• ■ a meeting, New York 


Scetior 
Kiigir 
May 1-i 


V Yorl 


May 1-3-Spring Meeting and Exhibit So- 


(Coiifi'mied on page 6) 
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THIS HEAT EXCHAHGER of slalnU^ sUd for the 

Herman Nelson Portable Air Heater, “Aviation's 
cold weather friend” , is another precision fabricated 
assembly made by tavelle for military aircraft 
application. At Air Force bases everywhere, the 
BT-4Q0 Heater provides a ready source of heat for 
pre-heating engines, mckpUs, and for countless 
maintenance jobs . . . wherever r^iable space heat 
s required to help keep America’s defense planes 



Heat Exchanger 
Slainl— 

IS" di 


■.tensive fabricating facililies, plus Government 
Certified welding technicians has enabled Lavelle 
over 6,000 of these complex assemblies, 
each requiring IS etparale airfoil aection heat 
exchanger tubes. To assure close tolerances and speed 
production of the marry component parts of the unit, 
special tools were designed and made at the Lavelle 
plant. Complete inspection includes pressure testing 
of each unit prior to shipment to Herman Nelson. 

Simple or complex, Lavelle has the capacity to fabri- 
cate the precision parts and assemblies you need . . . 
wherever you need them. 



A new brochure describes Lavelle' s specialised fabri- 
cating services. Write for a copy without obligation. 

lAVELlE AIRCRAFT CORPORATION • NEWTOWN, BUCKS COUNTY, PA. 
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M«- 2^-JuHc 2-::«d Paris Air Sliow. So 



js.s“; 

Convention, Cow Palace, San FrancKCo. 
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WHO is America’s iargest 
producer of jet engine rolier bearings? 




1 FLEXIIUI.ITY. HYATT is always happy to 

cooperate with aircraft engineers seeking new ways 
break ''bearing barriers’' of higher speeds and 
temperatures. fTe're glad to explore iinorlliodox desig 

2 KNOW-HOW AND FACILITIES. HYATT ha.s w 
it takes to turn out ultra-precision bearings that 
perform perfectly on the "green run” at speyls up h 
75,000 RPM. We’ve built far more jet engine toller 
bearings than auy other manufacturer. 


PLENTY OF TOOLING. HYATT doe.sn’t let you 
down once the prototype is approved. We’ve got the 
tooling to produce promptly in quantity — maintain both 
rigid precision and production scl 


WHY ■? 


HY-KOM.M. BB/UUMGS 


FOR AIRCRAFT IMDUSTRV 



One of a kind ! 


Kids still love jacknivcs, but no longer seem to do 
much whittling. Like the circus big-top this vanish- 
ing pastime seems to be one more casually of this 
high-C. triple-carburetion age, 

The production engineer also has lost his enthu- 
siasm for whittling metal. Machining from solid bar 
is still a necessity when making one part or a few 
prototypes. But, for hundreds of parts, extruded 
shapes save metal and machining time. 


TMCA has pioneered the difficult art of extruding 
Titanium alloys. Many thousands of pounds of ex- 
truded Titanium sections are regularly shipped to 
jet engine and airframe industries. Seamless ex- 
truded tubing is another regular production item 
at TMCA. 

Write today for information on Titanium ex- 
truded shapes and tubing. 


FIRST IN J ftifllUM 



TITANIUM METALS CORPORATION OF AMERICA, 233 Broadwa)r, New York 7, N.Y. 



Jet aircraft using the "eyelid” type of variable area 
exhaust nozzles need actuators — or "muscles” 
— that respond instantly in temperatures ranging 
from minus 67 to plus 600 degrees. Ex-Cell-0 builds 
such actuators . . . along with nozzles, blades, 
rotors, fuel controls, precision parts and assemblies. 


^LLOi 

COf=t F>C) RATION-^ 


CX-ClLL-0 ton PRECISION 






MAN AND MISSILES FLY HIGHER, FASTER 


SAFER WITH PARTS AND ASSEMBLIES BY EX-CELl-0. 




“RACE”TO BOOST MISSILE 
STRIKING POWER 

Electronic System Cuts Launching Time, Ups Dependability 


IN FLIGHT, RACE-chcckcd guided 
miviile dashes toward Uirgel. perform- 
ing nl the peak capacity engineered 
into it, with all components function- 



When a rifle bullet misfires you simply fire 
another. Guided missiles, however, are 
costly and complex, packed with precision 
parts in hair-line adjustment. When these 
"birds " take off, they’ve got to fly right the 
first time! 

At present, making sure missiles perform 
properly takes hours, even days, of careful 
testing by highly trained crews. And under 
the stress of actual combat, the best-trained 
crew might neglect an important check- 
point— and (here are thousands of potential 
trouble-spots in a typical missile. 

Sperry’s new missile testing system 
called RACE does the job in only minutes 
—with little chance for error. RACE (for 
Rapid Automatic Check-out Equipment) 


tests ail missile components at the launch- 
ing platform, warns of the tiniest fault, 
even tells the operator how to fix it. And 
RACE doesn’t make a mistake because it 
checks itself while it checks the missile. 
Result is, missiles are ready to launch far 
quicker and are more likely to perform 
with full effectiveness. 

Designed to test supersonic aircraft as 
well as missiles, RACE will strengthen our 
national defense by keeping key weapons 
fit to fight. 



DIVISION OF SP£FflV NAND CORPORATION 



AVIONICS . . . from A not quite to Z 


T he list of products for missiles, air- 
craft or commercial application with 
which Bell Aircraft’s newly-formed Avionics 
Division is concerned does not quite span the 
alphabet. It ends with VHP. But it’s all-inclusive 
and complete — indicating a highly experienced 
organization capable of dealing successfully 
with any of the hundreds of electronic, electro- 
mechanical or mechanical systems and devices 
which make up the field of Avionics. 

It hascreativeengineeringability for research 
and development — and efficient manufacturing 
facilities. It is competent to design and produce 


complete systems — or independently operating 
units for such systems — or components for both. 

It's an organization with size and experience 
to qualify it for any avionic project — with many 
successes to attest to its capabilities. One of its 
recent developments is the Navy's Automatic 
Carrier Landing System which makes precision 
landings possible with zero-zero conditions. 

The services of this organization are available 
to defense agencies, prime contraaors and com- 
mercial organizations. If you have problems in 
Avionics, Bell engineering representatives are 
at yout service to help resolve them. 





lightweight * compact ■ portable 


straight-action air gun 


This new AMP pneumatic hanci tool augments our line ot high-speed application 
tooling. Designed for a wide range of AMP terminal, connector and splice appli- 
cations, its features include; 


• Interchangeable die assemblies, with in-line crimping 
action fo assure perfect, solderless wire terminations; 

• Safety valve set to byposs when line air pressure exceeds 
operating requirements; 

9 Standard ‘ C" type heod odaptable to oil types of 
crimping, including small wire terminotions in close working 
quarters; 

• Spring and air operated holding device for positive grip- 
page of terminal in tool head prior to crimping; 

C Safety engineered to prevent accidental operotion of 
tool during insertion of terminal or connector between crimp- 
ing dies. 


1202 Eisenhc 


Generot Office; fforr/sfaurg. Per. 





From MOOS . . , Advanced Elecfro-Hydraulic 


Servo Components 


Moog is the industry's leading producer of 
electro-hydraulic servo valves. This leadership 
has been achieved by advanced valve design 
resulting in high performance, high quality, reli- 
ability and efficient manufacture. The same 
creative approach applied to industry's newer 


problems has resulted in the introduction of 
Moog Dual Input and Servo Actuator units. 

These recent achievements in the creation of 
advanced custom designed electro-hydraulic 
servo components are evidence of Moog’s con- 






Reliable Cable Systems Engineered 
to Provide Tomorrow’s Answers Today 


Pacific Auloination Products' systems engineering service, based 
on broad missile, aircraft, radiation, communication, computer 
and allied electronic experience, is available to assist you in 
your military and commercial projects. 

This comprehensive service integrates and coordinates the 
cabling responsibility for a system in one facility. 

PROGRESSIVE STEPS TO RELIABLE CABLING SYSTEMS 
ANALYZE overall system 

PROPOSE engireering concept of cable requirements conceived by the 
following criteria; combining circuits; minimizing total number 
of cables; establishing re-usable standard types 
ENGINEERING liaison team supplied to function wittt customer's engineering 
staff, designing cables concurrently with development of the 
overall system 

MANUFACTURE ready to-lnstall cables to be available as required 

INSTALL prefabricated cable and connect to terminal hardware in sched- 
ule with project activities 

CHECK-OUT the cable system to guarantee compatibility of cable installation 
with the overall function of the system 
DOCUMENT the complete cable system, including drawings, broken down 
into components covering consideration to segregation of ele- 
ments that may be used as building blocks for future addition 
to the system 

ReUability is the product of this comprehensive systems engineer- 
ing service . . . achieved only through the thoroughness ol the 
above procedure. For additional information regarding Pacific 
Automation Products' systems engineering service, write for 
Bulletin 182. 

Pacific Automation Prodvcfs, Inc. 

1000 AIR WAY, GLENDAIE t, CALIFORNIA |!!f,'npp!",uni 
CHapman 5-687) • TWX; 6LN 7371 miervitw. 

137 Walnut Hill Village, Dallas, Texas Fleetwood 2-5806 
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The mark of quality ... of Creative Leadership ... is the ability to originate 
a new beauty, new distinction ... or new capability. In Guidance systems, 
instruments and components, Summers Design Originality is \VideIy recog- 
nized. Examples of Summers Concepts are in daily application in missiles 
and rockets, piloted aircraft, drones and undei'water missiles. For “creative 
craftsmanship," be Guided by Summers. 


Examples of Systems by Summers 


NOW IN PRODUCTION FOR THE Mill- 
TART: (KDAI Drone Auto Pilot System; 
<GAM-72) CloHitied SAC Proiect; (KD- 
3001 Drone Auto Pilot System; (00-19) 
Drone Auto Pilot System; (A4D-1) Loterol 


Control System; (1027) Pilot Assist Sys- 
tem; (VGI) Remote Attitude System; 
(I037A) Remote Directional Indicator; 
(I035A, S. C) Flight Attitude Indicator 



OA-rTON. ■ 


summers 


2328 BROADWAY • SANTA MONICA, 
to. WASHINGTON. D.c. In Canada: t 


Summers ts produeiny: Flight Control Sv.itettis, Aircraft <6 Components, and Flight Indicating Instruments. 
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Tested, proven, and in production... 
the only double - duty aircraft fire detector! 


Consisting essentially of a heat-sensing element 
and a transistor-triggered control unit, the Kidde 
Aircraft Fire Detector is the first to pve both an 
immediate nacelle overheat danger signal and a 
fire alarm when temperature reaches a critical 
degree. Its hermetically-sealed control unit needs 
no shock or vibration isolation, has no vacuum 
tubes, and the entire unit requires no resetting 
after a fire. Here’s how it works; 

Located in the engine nacelle, the fire-sensing 
element— a long, wire-like unit— transmits nacelle 
temperature changes to the control unit, which is 
pre-set so as to remain on standby throughout the 
normal nacelle temp>erature range. 

When the nacelle temperature rises above maxi- 
mum normal, the control unit recognizes “poten- 
tial trouble,” and triggers an ABNORMAL 
TEMPERATURE signal. 

However, if there is a sudden flash of fire in the 
nacelle, the control unit interprets the rapid rise 
in temperature as a definite danger condition, and 
a FIRE ALARM is actuated. The pilot then oper- 


ates the nacelle fire extinguishing system to put 
out the blaze. 

During any gradual temperature rise above 
maximum normai, the ABNORMAL TEMPER- 
ATURE signal remains operative all through the 
rise, and is replaced by the FIRE ALARM when 
a predetermined fixed fire temperature has Ijeen 
reached. 

Lightweight and compact, the Kidde Aircraft 
Fire Detector can be adapted to meet the needs 
of all aircraft produced today. For more informa- 
tion, write Kidde now. 

Walter Kidde & Company, Ine., Aviolion Oivliioa 
419 Main St., Belleville 9, N. J. 


Disirki Sales-engimering OtHcas: Ooltos, Te>.; Dayton, Ohio; 
Mentreol, Conado; St. Louis, Mo.; Seottle, Wo$h.; Von Nuys, 
Calif.; Woihington, D. C. 
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EDITORIAL 


A Strong Step Forward 


Formation of a three man Airwaw Modernization 
Board as proposed to President Eisenhower by Edward 
P. Curtis, his special assistant for a\’iatioii facilities plan- 
iiiiig, is a strong step forward toward ultimate solution 
of the air traffic control problem. 

This board can avoid many of the administrative dead- 
locks and pitfalls of the presious goretmnent machinery 
that has whirred so long without much positive result. 
It can also scr\’c an extremely useful function in kec))ing 
the development and co-ordination of a joint military- 
cisil traffic control and navigation svstem going in the 
interim that will iifcvitably occur before a major and final 
OL'crhaul of the govemnicnt aviation agencies can be 
iiccomplished. 

Interim Nature 

It is necessary to understand the essential interim 
nature of the Airways Modernization Board if its value 
is to be assessed properly by the industrs’ and government 
agencies concerned. The .AMB cannot be of any imme- 
diate help ill untangling the traffic control snarl. That 
is the job of the Cis’il Aeronautics .Administration. 

Improsenients during the next 18-36 months arc de- 
pendent on the program proposed by C.A.A .Administra- 
tor James T. Pyle for «hich appropriation requests arc 
now before Congress. If the Congressional critics of the 
traffic control snarl want immediate action tUev can best 
insure it by full support of the eunent C.A.A aimavs and 
navigation appropriation requests. 

N'or can the AMB insure the emergence of the ulti- 
mate automatic navigation and ait traffic control system 
that will be required in another decade to handle the 
twin problems of a vastly expanded civil air traffic and 
an infinitely more complicated air defense problem. That 
can come only after the major overhaul of gos’crmnent 
asiation agencies has been completed. W'c expect Mr. 
Curtis will have more to say about this reorganization in 
his final report to the President. 

Readers of Avution Wekk will find no startling sur- 
prises in the interim report of Mr. Curtis. He notes, as 
wc have hammered during the past scseral scars, that 
flic air traffic control problem is genuine and will gro«’ 
worse if not dealt with promptly. “The aiami wliicli 
lias been voiced in tlic past from mam' sources is in fact 
supported by evidence that nut airwass and terminals 
are subject to increasing congestion.” Mr. Curtis reported 
to the President. Mr. Curtis also echoes onr contention 
that the principal stumbling block in achieving more 
progress in this field is not technical deiclopmcnt but 
the administrative snarl of the current iater-agenev 
mechanism of the federal gosemment. 

”1 found there was no lack of scientific ideas,” Mr. 
Curtis reported. In fact, an oset-abnadance of electronic 


systems had been deselopcd in the laboratory to improve 
our tenninal and en route operations. Most of these 
have been sheh'cd and never used. 

"llie key to this dilemma mav be found in the organi 
zationai arrangements in the executive branch which arc 
intended to set goals, to develop and to select the sys- 
tems and methods which will meet these goals. The 
problem of modernizing tlie airwai’S was clearly recog- 
nized in 19-I8 as one that required urgent action. The 
actions taken since then iiaie not been effective." 

ilic thrcc-man .AMB uitli one representative eacli 
from tlie Department of Defense and Commerce plus 
a deadlock-breaking, presideiitially appointed chairman 
sliould aioid the administratis'e stalemates that wrecked 
two earlier air navigation development Ixiards and created 
tlie bitter Tacan VOR/DME battle. At the same time 
this neu' AMB will not interfere with the quick-fix pro- 
gram C.A.A, under the leadership of Pyle, is already push- 
ing to case the traffic control pressure during the ne.xt 
few lears. There is a "gray area” where the current 
C.A.A program ends and the new AMB proposed program 
would begin to intcrnicsli. But with the present CAA 
leadership and the will to make progress that must domi- 
nate the new .AMB, this probably will not become a 
serious problem. 


Technical Forum 

The new AMB will not and should not prevent strong 
arguiiients over the relatiie merits of latious proposed 
navigation and traffic control systems. This type of 
technical debate is litally necessary to sound progress. 
What the ,AMB can do is to proi'ide a uiiiiersally re- 
spected forum for these debates and the mechanism of 
getting quick, sound decisions on the controversies. 

The private pilots, airline passengers, airline manage- 
niciits, USAF and N'ai-j and all of the other elements 
that u'Jiit and nc-cd a progrcssiicK improving solution 
to the traffic control problems now have a clear cut 
program that tlici- can support. 

First and foremost they siionld push for complete and 
speedy cxeention of the current C.A.A program that will 
allei'iate congestion in tlic air for the next two to three 
years. Second they should push for the creation of the 
•Aimays Modcrniziitioii Board, as proposed by Mr. Curtis 
and recommended to Congress by President Eisenhower 
and support this board fully «heii it swings into action. 
Third, they should await with interest Mr. Curtis’s final 
report to tlie President on the major overhaul of govcni- 
ment aviation agencies required for the ultimate solution 
of the problem. 

—Robert Hotz 
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DEPENDABILITV... 


Aviation engineers and designers since 
the beginning of the Aircraft Industry 
have relied on Wyman-Gordon for all 


FOR 


Wyman-Gordon Company 


DETROIT. MICHIGAN 


WHO'S WHERE 



HOW THE S[l[!.Q0®S]aS KaMH HELPED... 

Build a Gyro for Straight Shooting ! 


roller couiiter ... so ru^-^ieil tliat il can l>o nsecl to 
drive nails without impairing ita operation. 
Tliat'i- tlie "impossihle" fire control gyro built by 
Minneapolis Honeywell, .\cronauticol Divieion. 
Known as the HIC<5 (Hermetic InlegralingGyro), 
lightweight and small enough to hold in the palm 
of your hand, it supplies the “senae of balance” 
necessary at supersonic speeds. 

Operating in a viscous fluid under wide limits 
of temperature and pressure, seals can he no less 
tlian perfect. What material was used? “0” rings 
of TmO.n Caubide Silicone Rubber. 

Fabricated by Moxness Products Company, 
Racine, Wisconsin, these “0" rings were tested 
from — ()5 to +200 deg. F., at simulated pres- 
sures from ground level to operational altitudes. 


Under such rigid tests, Union Carbide Silicone 
Rubber showed outstanding sealing qualities and 
resistance to compression set, 

This is another example of how the UNION 
Carbide Silicones Man has helped solve an “im- 
possible"' problem. A booklet— “Look to Union 
Carbide for Silicones"— describes silicone rubber 
and many other silicone products. Write Dept. 
AW-44 today. Silicones Division, Union Carbide 
anil Carbon Corporation, 30 East 42nd Street, 
New York 17, N. Y. 



Washington Roundup 


Threat to NACA 

National ,\dvisoiy Committee for Aeronautics’ long- 
standing program of contracting with uniierntics and 
Ollier institutions for rcse.irch is meeting strong oppo- 
sition in Congress, 

The House, on tlic recommendation of Rep. Albert 
Thomas (D., Tex.), has voted to ban the program. Not 
only ivas NACA's request for S770.000 for outside 
contracting during Fiscal 195S turned down, hut the 
authority for outside contracting was witlidrawn. Thomas 
heads the flousc .Appropriations suheommitfee in charge 
of the NAC.A budget. 

The matter is now pending before tlie Senate Appro- 
priations subcommittee headed by Sen. W'arrcn Magnu- 
son (D„ AVash.), who favors the prognim to familiarize 
college students, professors and scientific personnel with 
NACA activities. 

More USAF Shifts 

Major personnel USAI' sliifts that began with the ele- 
vation of Gen. Natlian F, Twining to be chairman of the 
Joint Chiefs of Staff ate continuing. .Major job still open 
is commander of Strategic Air Command left sarant by 
promotion of Gen. Curtis LeMay to USAh' \ icc chief of 
staff, Lieut. Gen. Franl; Ei ercst. a close associate of Geii, 
T'l'ining, is expected to get the post although other 
strong candidates include Lieut. Gen. Emmett O'Donnell 
and Lieut. Ctn. Thomas Power, both of whom hai'e liad 
extensive SAC experience under Gen. LcMay's cuinmand. 
Other shifts include Brig. Gen. .Arno Leuhmann to suc- 
ceed Brig. Gen. Andrew Kinney as US.AF information 
chief; Lieut- Gen. William Tunner to succeed Licut- 
Gcn. Joseph Smith as commander of Military Air Trans- 
port Senicc, and Lieut. Gen. Francis Griswold to become 
commander of the Tactical Air Command. 

No Funds For OSI 

The House of Rcprcscntitises lias refused to authorize 
positions or new funds for the Office of Sccuritv Informa- 
tion in an effort to abolish the controversial agency. 
■| here is little chance tlic Senate will cliallcngc the move. 
The action was taken in connection with tho Fiscal 
1958 Commerce Department budget, which becomes 
effective on July 1. Secretary of Commerce Sinclair 
W'ceks had urged approval of S69.300 for its operations 
in Fiscal 1958, 

Rep. John Moss (D., Calif.), cliainnan of tlic House 
Goi’emmcnt Infonnation Subcommittee which recom- 
mended abolition of OSI a year ago, applauded the 
House's action and declared that "the OSI has no cleat 
idea of «hat it is supposed to do, how it is to go about 
doing if. and, most important, « liy.” Complaints against 
OSI's censorship activities. Moss noted, came not only 
from the press and industry "but also from military and 
intelligence experts within the govcminent.'' 

I Railroad Anti-Trust Suit 

Aircoach Transport .Assn, lias filed a S45 million, 
triple-damage anti-trust suit against 42 railroads for 
allegedly monopolizing commercial transportation of mili- 
tary |jer.S(innel. Tlic group charged the railroads with 
“predatory rate practices’’ in allegedly offering below-cosi 
i;ul transportation to official military traffic and claimed 


in an affidaiit accompanying tlic complaint that unless 
the injunction is granted, tlic supplementary carrier indus- 
try ii'ill be ■■defunct." 

The group accused the railroads of reducing rates from 
1 0 to 50% below first class fares wlien competing in bids 
for traffic ivith air carriers- It also charged that when a 
jurticular troop nioicmcnt is not likely to bring a bid 
from supplemental air carriers, the railroads "generally 
charge the military establishment the maximum price 
allowable.” 

Four carriers joined .ACTA in tlie suit-.Aviation Corp. 
of Seattle known as M'estair. Regina Cargo Airlines, 
S. S. W„ Inc., and Air Cargo Express. 

Intelligence Information 

Senate .AppropriaHons Committee is expected to study 
the basis for U. S. inteHigencc information on Russian 
militan’ capabilities lieforc approving defense or foreign 
aid appropriations. It has been requested to do so by 
one of the committee’s members. Sen. Allen Ellcndct 
(D„ La.), in a report based upon Ellender’s trips to 
Russia oi'cr the past two years. Ellcnder’s position is 
tliaf U. S. intonigcncc over estimates Russian sttength. 

.At a committee session, after notiii| the down-grading 
of Russian strategic air jxiwct by U- S- intclligonee oscr 
tlic past year. Ellendcr commented that ’’I believe we are 
getting bum intelligence infonnation. ... I think that 
might to be looked into before we proceed to expand as 
we arc and spend all the monev we are, . . 

Dr, James Doolittle, chairman of National Advisory 
Committee for .Aeronautics, replied; "We would like to 
have more accurate information. But I would not write 
off the information what wc have as being wholly 
inaccurate." 

Supplemental Proposals 

Proposals for two new Ivpes of supplemental scheduled 
ait senice arc encountering vigorous apposition. 

• Stuart G. Tipton. Air Transport ,Assn. president, ob- 
jected that Ciiil .Aeronautics Board’s plan to award 
’suppiement.ii'’ certificates with limited frequency speci- 
fications to irregular air carriers would prove "hopelessly 
confusing.” in testimony before the Senate Commerce 
Aiintion Subcommittee headed bv Sen. .A. S. Mike 
Montoney (D.. Okln.l. 

• Capt. Eddie Rickcnbackei, Eastern Air Lines’ chair- 
man of the board protested that “flexible certificates" 

C emiitting scheduled airlines to shift operations to handle 
e.iiy seasonal loads ’’iioiild simply create a wind-blown 
web of gypsy air carriers chasing ’fair weather traffic’.’’ 
Rickenbaefcer's protest was contained in a letter to Sen. 
Gcorge Smathers (D., Fla.), a member of the subcom- 
mittee who suggested this type certificate to C.AB. 

Air Coach Transport -Assn, and Independent Military 
•Air Transport .A.ssn. testified in support of the CAB 
proposal for limited certificates. Tipton warned that with 
authority for limited certificates, CAB could re-writc the 
ccrtific.itcs of local services lines, helicopter operators, 
and all-cargo carriers, limiting their frequency of opera- 
tion and type of equipment. 

Rickcnbackcr told Smathers that his suggestion of 
"flexible certification"— iiarticularly to handle heavy 
Florida winter traffic— “has already had serious teper- 
cussions.” 

—Washington staff 
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Scientists Clash with Newhury on Policy 


Defense Dc])artmeiit advisors fear oblivion under 
new regime, some see trend as security tlireat. 


By Claude \'’itzc 

Washington— The Pcnhigoii’s six- 
nioiitimld Defense Science Board 
charged nith the oserall guidance of 
the long-toiigc military research pro- 
gram is threatened with ohiision under 
the regime of Prank D. Ncwbiirv, new 
Assistant Secretary of Defense for Re- 
,t-areh and linginccting. 

Aviation' \Vei:k Icanicd from rc- 
liahlc senirees that a crisis in the life of 
the board, which is presently composed 
of 20 top U. S. scientists, e.inie at a 
dosed meeting on .April d where a sub- 
stantial mimher of the members heard 
Newbury outline his program. 

Ilic board memhers left the Penta- 
gon late in the dav. following what was 
described as an '‘explosion” in nhich 
some of the mcmljcts bliinth' told 
N'cwbury that they had no desire to 
serve on the hoard if thes' were not 

I’hc hoard cancelled its rcgnlarly- 
scliednlcd May 1 ^ meeting and will not 
reconvene until, and unless, Newbutv 
calls a session. 

Queried by Avi.stion A\'ei.k. N'cw- 
hury expressed amazement at a sugges- 
tion that any of the hoard members 
were disturbed. lie said there was no 
discussion on his part concerning the 
board’s future agendas and that the 
move to cancel the Mav 1 5 session "was 
their idea." 

Newbury Not Impressed 

Newbury indicated, hon cset, that he 
n-JS not impressed b\ the hrxird’s or- 
ganization and its preparations to con- 
sider the scientific program, lie said it 
apijcarcd "they do not know what to 
do” but insisted that "I have injected 
nothing into the situation” to alter the 
board's standing. 

N'cwbniy said he will tcconscne tlic 
hoard "when I have some problems for 
them to consider." 

rrom otiicr sources, .Aviation W'prk 
learned that Nesvbury’s "tone and at- 
titude” toward scientific research leave 
■'most of us unhappv." 

Scientists 'Deeply Worried' 

Said one of the countrv’s Iciding 
scientists svho took a prominent part in 
the .April 4 session; 

"The leadcr.ship of the scientific 
corps is deeply norried. We fear that 
this Pentagon trend may result in seri- 
ous damage to .America’.s storehouse of 
knowledge and menace the safeh' of 
mir enuntrv in the fiilnre." 


.Another nitmhtt. equally prominent 
in the research field, said it rvas clear 
lo him that Newbury “wants to make 
all the decisions and not let the board 
help steer the program." 

In this tegard. ^.cssbury is consider- 
ing the appointment of a single ad' isor 
cm rcse.itch niafters. .At the outset, the 
hoard approsed of his plan to have such 
an aide, but it l.itcr became obsious 
that Nos bury and the aide would make 
the decisions on sshat projects held 
|sromisc and 'vliat projects should he 
dropped. 

Sicstral Defense Science Board mem- 
bers arc convinced the hoard nc' cr will 
meet again. .Another said he feels New- 
bury him.scif will determine the board's 
future and that he fears tlic group nes er 
svill carry the ucight and influence it 
was intended to has c. 

Boord's Origin 

Tlie board n-as created in September, 
1956. by Dr. Clifford C. Furnas, la.st 
occup.nit of the now-defimet office of 
tlic .As.sistant Secretary for Research 
and Dc'clopmcnt. Like tlic amalgaina- 
tioii of L'lirnas' old job with tliat of the 
.Assistant Secretary for .Applications Kn- 
ginccring, wliicli brouglit about N'e'v- 
bury 's elcsation, the origin of the board 
cem be traced to the Homer Commis- 
sion report of May, 1955. 

Tile Hoover Commission's .subcom- 
mittee nil research and development 
recommended th.it the Sccrctarv of 


R&l) vs. Development 

\''ashiiigtnii— Frank D. Newbury, 

■Assistant Scccvtaiy of Defense for Rc- 

adininistrjtivei' hiiinactiml to divide a 
project into its research phase and dvvcl- 
npiiient phase in deciding whether it is 
worthwhile to the Defense Deprhncnt 
for its |HitcntiaJ contribution to national 
security. 

On the other hand, he told the Na- 
tional Sccuritv Industrial .Assn, last week, 
he has found it pss'Chologicalh or |ioliH. 
cally impractical tn lumdic the review 
and evalnation of a research and develop- 
ment project os a single package. 

Tlic tca.som The tcseareli office, while 
important, would be small in numbers. 

From his experience in iiidustn-. New- 
bim feels that, "when icsearch -and prod- 
uct dc'clnpmcnt are responsibilities of 
the same working groups, the more in- 
tangible research acti'itx' iisuallv suffers.'' 


Defense "wisely and fc.irlcsslv” use his 
.mthnrity oiet appropriated funds to 
wipe out duplication and promote cf- 
fccti'ciicss of tlic program. 

.At tlie same time, the txmimi'sion 
said it was alarmed o\cr tlie lack of 
"dating and imagination” in the iiiili- 
tary approach to tadic.illi- new we:i|>:iiis. 
It cited the fact that it w-as the old 
Research and Dcsclopment Board, not 
the military services, that made most 
important World W'ar II eontributions- 

Tlic report then pointed out that the 
moat xaluable approaches made since 
tlic war ha\e resulted from tlie prod- 
ding of civilian scientists and tech- 
nologists. 

For this ic.isoii. it recommended that 
a cimimiltce be organized to "c.nivass 
periodically tlic needs and opportunities 
presented by nciv scientific kno'vledgc. ’ 

Newbury /Wilson Philosophy 

Tlie viewpoint of the present Penta- 
gon adrainisfration, repeatedly made 
clear by Newbury and Defense Secre- 
tary Charles E. Wilson, is that there 
sliould be no financing for a scientific 
icscatch project miless it holds ]immisc 
of providing concrete lesnlts dircctlv 
applicable to the dopjirtmcnt's mission. 

The board's charter, authored hi Dr. 
I'nrnas, Is not incompatible with the 
N'cwhiiry-Wilsoii philosopin. It sai. 
the hoaid "shall devote major attention 
to delineating the scientific oppoitum- 
ties which hold prcmiisc of radic.illi out- 
dating present-dav concepts of « arfarc." 

The charter also alls on the hoard to 
give specific advice on research and 
dciclopmcnt. It cites "tlic program and 
adiiiinistnition of basic research. coin]io- 
iiciit research, adi'.mccmcnt of the st.itc 
of the art . . . and tlie effcctiieiicss of 
icsearch and dciclopmcnt in |)ros'idiiig 
combat worthy iicapon systems.” 
Advisory Power Only 

'tlic board’.s power is advisory only, 
hilt the high calibre of its mcnnbership 
makes it clear that Dr. I'unias. like the 
Hooicr Commission, planned for the 
Defense Department to lean licaiilv 
upon the capability of its members and 
to implement their recommendations. 

Newhun' told .Aviation AA'ekk he 
has no intention of changing the board's 
tluirter. He also has asserted that, fat 
from neglecting basic research, he plans 
le fai'or larger appropriations in future 
years (.AW .April 1. p, 27), 

Why the Concern 

On the other hand, it was learned 
fiom a reliable source that seieral im- 
port.int iiienihcrs <if the haird are scri- 
ousli’ concerned oier the decisions that 
migfit be made bv Newburv and a sin- 
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Defense Science Board Members 

AVoshiiigton— .Acting Chaiiniaii of the Defense Science Board at its Pciihigoii 
mactiiig on .Aptil -f was Dr. Frederick I-. tioide. President of Putdiie University. 
Lafavette, Iiid. Dr. flovde is also ChairiiiJii of the .Arriiv Scientific .-Advisory Panel. 
Other iiieiiibets of the conimittcc present included: 

• Dr. J. A. Stratton, chancellor of the Mussacliiisetts Institute of Technology and 
cliairiiiaii of the Nai-al Rese-arch .Advisory Committee. 

• Dr. Juims If. Doolittle, vice president of Shell Oil Co, and lie-ad of the Ait 
Force Scientific .Advisori Board. He atso is chairman of Ihc National .Advisory 
Conimittcc for .Acroiiaiitics. 

• Dr. .Alan T. Wateriiiaii, director of tiie National Science Foundation. 

• Dr. .Allen V. .-Astin. director of the National Buieuii of Standards. 

• John VA’, Crowley Jt., associate director for research nf N.AC.A. serving as altcmalc 
for Dr. fliigli L. biyden, N.AC.A dircclot. 

• Dr. Clifford C, I''utnas, forinet .Assistant Secretary of Defense for Research & 
Dcvclopnicnt and clianeellor of tile Universitv of Buffalo. 

• Dr, Frank L. Horsfall, vice president and physician-in-chief of the Rockefeller 
Institute. 

• E. Root, vice president and general manager of missiles systems, tasekheed .Aircraft 
CoTp., acting as alternate for AA'illiam LittlcwxHid. vice president of .American .Airlines. 

• Duet Reeves, executive vice president. Ksso Research & F.ngiiiceriiig Cn, 

• Dr. Iilnier W. Engstrom, senior executive vice ptesideiit. Radio Corp. of .America. 

• Dr. AA*. J. Sweciicv. n'cc president, Esso Keseareli (fe Elnginecriiig Co. 

• Dt. Zay Icffiiex, vice jircsidciit (ret.). General Electric Co, 

• Dr. Howard P. Rubcilsuii, Calilomta Institute uf Tcchnulogy, as alternate for 
Dr. L. T. E. Thoiiipsoii, vice president, Nofdeii-Kelav Corp. 

• Harry A. Winne, vice president (ret.). General Electric Co. 

• Dr. R- AA-'. Caiins, director of rese-areli, Hercules Powder Co, 

• Dr. Paul .\1. Fitts. Ohio Shale Unisersity. 

Also iiicmbers of the board but absent at the .April -4 meeting are: 

• Dr. Richard A. Kens. Temple University. 

• Dt. AA'ilbur Schramm, Stanford University. 

• Ds. Detlev AA', Bruiik. president, National .Academv of Sciences. 


Sandy’s Defense Policy Criticized 


glc research advisor working in the 
current Pentagon atmosphetc. One ex- 
l«rt said: 

"Tlic members of the board feel that 
the a.s.sistant secretary should want their 
services and that he should give them 
real problem.s and act cn their rccom- 
mciidatioiis. T'his docs not appear to be 
lii> iiiteiitimi at the present time. 

"WTiat we arc most timtemcd about 
is the general area of cutbacks in view 
of the constant cmpluisis on economy . 
Some terrible mistakes can be made here 
-mistakes that "'ill endanger our eouii- 
trv's future national .sceiirity.” 

'One of the faults Newbury found 
with the board's organization was that 
it lacked a poimaiiont chairman. Actu- 
ally. Dr. I'uma.s failed to ap|ioint a per- 
manent chairman because he knew he 
would be le-aving the Defense Depart- 
ment to rctuni to his post as chancellor 
of the University of Buffalo early this 
icar. He left the chaimianship open so 
that his successor svoiild be fret to 
make the choice. -At that time. Dt. 
F’urnas did not suspect that his office 
would be abolished and the duties 
turned over to N'cwbury. 

What Board Accomplished 

Prior to the April 4 session, which 
was called as an extraordinary meeting 
by Newbury to explain his program, the 
hoard had held three other confer- 

A well-infoniicd observer said a "great 
deal was accomplishtd in terms of 
background work and jsointing up the 
trends in research and dcvclopnicnt." 
There has been some work done on the 
draft of a program to improve integra- 
tion of programs carried on by tlic mill- 
tan- senices. 

So far. DSB had gisen no considera- 
tion to the question of which projects 
sliould be eliminated from Defense De- 
partment sponsorship. 

Air Force Accepts 
Coleman Cleaner 

Coleman Engineering Co, Cole-Vac. 
one of tsvo prototype runway cleaners 
built under contract for ci'aluatioii by 
AA'right Air Deselopniciit Center, will 
he accepted by AA'ADC. I'hc other 
unit, built bv AVavne Manufacturing 
Co. (AW Dec. 10,' p. 97). will be rc- 

.Avi.vrioN Week learned that WADC 
will announce the decision this week, 
and tliat the Cole-Vac prototype novs' 
is in oj>erational use at the center. 

Booing Airplane Co. has ordered the 
first production model Colc-\'ac. Avt*- 
iton W'eek also learned. It will be used 
at Boeing's Transport Dis'ision plant at 
Renton. AA'ash.. where the 707 and 
KC-155 arc in production. 


Londtm— Cnticisiii of Defense Min- 
ister Duncan Sandy's new defense 
pcilicy faioring guided missiles over 
manned aireraft has been widespread, 
especially among British aircraft nianu- 
factnrers. 

It is charged by many that the De- 
fense Minister mav be writing off 
manned fighters and bombers a genera- 
tion too soon. Sir Frank Spriggs, man- 
aging director of the Hawker Siddeley 
Group, asserted: 

"In my opinion there certainly 
should be one more gcnciatioii of fight- 
ers after the English Electric P.i 
and another generation uf supersonic 
manned bombers after the Vulcan and 
the Victor.” 

May Sell Fighter 
Hawker has announced that it will 
exiiitinue with its own funds the super- 
sonic fighter it is dc'cloping. A com- 
pany spokesman says: "AA'c arc going 
on with it for two reasons— first, we 
may sell it abroad. But I think the 
main reason is that the government is 
known to change its mind and we think 
it is going to change its mind over that 
and conic and ask us for it.” 

Sandys also has been praised. The 


gamble seems to be wlictlicr there i.s 
a war within the next five years. If 
there is, he svill go down as the man 
who left Britain unprepared in the 
crisis, equipped with obsolete manned 
aircraft and not vet equipped with the 
Biiidcd missiles to replace them. If not. 
lie svill go down as one of Britain's 
most brilliant defense ministers for a 
far-sighted program. 

The nesv British defense policy also 
is expected to be hotly debated at the 
meeting of the North .Atlantic Council 
in Bonn. Germany, May 1, Members 
of the North .Atlantic Treaty Organi- 
zation may apply Britain’s reasoning 
and conclude tnat iiuclciir power can 
largcis' take the place of manposver, and 
expect the United States to take iqi 
the slack. 

Mcansvhilc. Gen. Lauris Norstad. 
Supreme Allied Commander in Europe, 
is expected to reassess tlie N’.ATO stra- 
tegic problem. 

Deep Budget Slash 

Tlic British Defense Ministrv dis- 
closed that tlie ccimomi' drive will cut 
defense expenditures from S4.5 billion 
tin's I'car down to S4.2 billion in the 
coniiiif fiscal icar, Tlie actual cut is 


AVIATION WEEK, April 15, 1957 


ucn Utgcr tliim this since ,nlsjiite 
|}I»nniiig liad called for spending of 
■S4-8 billion in the coming seat. 

Sand'.s told Parliament tliat present 
medium bombers of the \'-class n ill be 
supplemented In ballistic missiles. He 
toiifimied that an agreement had been, 
ic-aehed s'ith the United States to sup- 
ply mcdium-ningc missiles of this tspe. 

Britain’s Sghter force «iil be reduced 
,md assigned the task of defending 
Ijombcr and missile bases. I'ightcrs will 
be progressively equipped with air-to-air 
guided missiles. Sandss said fighter ait- 
etaft in due course will be rcpiaced bs 
.1 gronnd-to-air guided missile ssstem. 

The Ministrv did not confirm reports 
that the United States also will supply 
.mtiaircraft nnssilcs as well as ballistic 
rockets, leaving the question still nnan- 

Sandys reported that nuclear war- 
licads ate being csoivcd for defensive 
guided missiles. He said high pciorits 
also will be gisen to dcsclopment of 
liritish nuclear u capons suitable for dc- 
Ih'cry both by manned bombers and 
ballistic rockets. 

Troop Reduction 

Britain will make large reductions in 
the mimbet of troops stationed over- 
seas. It isill maintain .1 centra! .striking 
force in the British Isles whicli can bo 
quickly airlifted to tiouble spots 
throughout the world. A substantial 
fleet of transport aira.ift is being Isuilt 
up for this piirpo.se, Saiidss reported. 

Britain's Second Tactieai Ait h'otcc 
jii Germany will he cut in half by Matcli 


By L. L. Dot) 

Washington— I'tans .\mcrican .\ir- 
Ime.s will Isring its contros ctsial airtoacli 
operations to <1 s irtnal halt next month 
witli tlic dciiset)' of fisc of its DC-bBs 
to Mastem Air Lines under the terms 
of a fise-ycat lease filed with the Ci'il 
.\cronautic.s Biurd last week. 

I'hc decision to dispose of its entire 

fleet of DC-f)Bs eliniaxcs a long, Isittet 
struggle by Trans American to slay in 
I'usincss despite a C.\B order almost 
tsvo venrs ago rcsoking the authority 
of the four irregular carriers that op- 
erate within the Trans Anicricjii com- 

The action docs not nctcssarils mean 
the end of the airline since a ijcnding 
Supreme Court decision could prolong 
its corporate existence. If this should 
liapiJtn. the airline will continue sen icc 
with its remaining fleet of tlircc DC-ls 
and one DC-fl in charter and coin- 
inercial ait mi'vcmciits (CAM) oper- 

Plans to lea.se the DC-fiBs were taken 
as a liedgc against a possilslc adsersc 


of next vear. N.Vl'O light bomber 
sqn.idtons stationed in Kngland .alsn 
will lie tcdnccd. 

Ihe Ro\al Na\\ nill be formed 
around a small nnniber of carrier groups, 
i-ach fomposc-d of one aircraft earner 
and a number of supporting ships. 
■’.\pait from earners, the number of 
large ships will be restricted to the 
ininimuni.'' Sandss s.iid. 

.Sandys' sbatements confirmed .kw.s- 
iio\ M'riK reports th.af the Knglisli 
Llcctric P.l would be the last of the 
British fighters and that the siipcrsimic 
bomber program prnbjhK would be 
dropped also. 

Commercial Effect 

Cancelation of the supeisoiiie bomber 
project at Avro mat affect Brit.iin's 
chances of competing m tlie civil mar- 
ket with a sucxcssfiil supersonic jet 
transport. There is little doubt that 
lack of govcniment support for the mil- 
itars’ project svill seriously affect re- 
search and development effort by the 
seven-firm consortium formed to de- 
velop a supersonic airliner. 

I’'act that Sandv's lia.s abandnned ans 
hope of defending the entire nation 
from unclear attack will, of course, 
mean smaller production ordcTs for the 
P-l and the missiles which follow it. 
Tills is a blow to English Klccttie which 
had hoped for a licttcr future for its 
new fighter. 

On the other hand, any decision to 
extend the life of manned fighters will 
find English Electric in an extremely 
lavorahlc position. 


decision hs the high eoiiit. In addition 
to the initial five aircraft, two DC-6Bs 
wliich Trans American has on order 
will he leased to Eastem for four scars 
following delivers in carls 195S. 

Lease Terms 

Use lease agrcenscnl was signed by 
the four partners of the Trans Ameri- 
can group on hclialf of Twentieth Cen- 
tury Aircraft Co., one of the corpora- 
tions associated with the cimibinc. 

Terms arc Ss2,500 per airplane per 
month or 512.8 million for rental of 
the seven aircraft over the fisc year 

.A Trans American oflici.il told .-ksi- 
srroN W'rr.K that tisc decision to lease 
rise aircraft to Eastens at this tinse svas 
nsadc sslsilc the corapitssy's ‘'barg.sining 
possers were not set sseakessed" by a 
[nsssiblc upholding of the C.\B rcvoca- 

Ea.stcris .Aitlincs jslasss to use the 
scscn DC-OB.s ashign-densits, loss-seat- 
cost per mile aircraft in replacesiscsst of 
other aircraft not gcsseralls suited to 
Eastern's mute pattern. 


Third U-2 Crash 

V third Lockheed U-2 higli-altitsidc 

Nc-vada. Cause of the accident, in svlilcli 
larclhccd test jiilot Robert L. fieikci 
was killed. Isas isot been detenssined. 
The aircraft was stationed at Watertown 
-Strip, Nevada, an .\toniic F.ncrgs- Coin- 
mission facilits. 

First erasli of a U-2 near Kaiscrlautcn, 
Germans, krilcrl Howard Carey. Luck- 


ARDC Reorganizes 
Managerial Offiees 

Baltimore— USAl"s Ait Rescsitch and 
Dovclopsisent Cnnsmand todas rc- 
or^nized a niinsbcr of offices iiisdet 
the Deputs Consmimdcr for Research 
.md Desclopnscnt. abolishing one 
direetorale and creating four others. 

Tlsc reorganization is stricris nsan- 
jgcrial, .ARDC said. It is designed to 
give Brig. Gtis. M. C, Deissler, the 
Deputs Coississaisder for R&'D, closer 
control met activities for whicii he is 
lespoiisibk and to utilize nsaisposvct 
niiirc efficiently. 

I^irectarate of Desdopment. lieaded 
bv Col. J. R. V. Dickson, has been 
abolished. Col. Dickson becomes tlse 
nesv .Assistant Deputv Coinniaisder for 
Rcscsirch and Dcsclopmcnt Programs 
Control. Directorate of Research .and 
Directorate of Engiisceting remain un- 
changed. 

Ness- Dircetorates ate: 

• .Ait AA'capons, Iseadcd by Col. B. G. 
llolznsan. former chief of the Ait 
Weapons Disisioii in the old Develop- 
ment Directorate, llsis incorporates 
Iris old division and the Guidance and 
Control Division, except for its Test 
Instrumeistatioii Branch. 

♦ Aeronautics, headed by Col. P. I'- 
Nav. This is nsadc up of the old Aero- 
nautics and Propulsiots Divisiosi. the 
funner Gcoplsssies Divisioss, and the 
old Equipmcist asrd Materials Disision, 
except for its Photographic Btaisch. 

• Consmunieations Electronics headed 
bs Col. C. T. Could Jr., fornser cisief 
of tlse old Conssnussications Elcctroisics 
Divisiosi. 'llsis directorate absorbs the 
Plsotograpliic Branch of the old Kqiiip- 
mcTst and Materials Disision. 

♦ Human Imctors, headed by Col. P. 11. 
Mitchell, chief of tlic old Human 
E.ictors Division. 

Col- Dickson’s responsibilities will 
include coordination betssecis the six 
directorates, coordination ss ith the other 
two deputy comnsandeis and adsising 
Gen. Dcniler ois the status and products 
of the research and deselopmcnt pro- 


T’rans American Prepares to Quit 
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Curtis Recommendations Go to Congress 


By Pliilip |. Klass 

Washington— President Eisenhower 
moved quickly last sveek to obtain con- 
gressional autfsority to create a new Air- 
svays Modernization Board in line svith 
the recommendaHons of Edsvard P. 
Curtis, the Prsident’s special assistant 
for aviation facilities planning. 

•As forecast by Aviai ion W'ekk (April 
S, p. 26), the bill sent to Congress calls 
for the creation of a nesv agency to 
“dcs'clop, modify, test .and cs'aluate sys- 
tems, procedures, facilities and des ices” 
needed to provide “safe and cfficieist 
nas igatson and traffic control to all cis il 
and military aircraft except for those 
needs , . . peculiar to air ss-arfatc and 
priinariiy of military concern.’’ 

The nesv agency ss ould be responsible 
for selecting tne systenss, procedures and 
facilities which best meet Common Sv^ 
tern needs and which "will promote 
maximum coordination of air traffic eon- 
troi and air defense systems." 

The bill pros-ides that svhen there is 
"any substantial question as to svliether 
any need is pro|ieriy a matter of prsinarv 
military concern, the board is authorized 
and directed to determine svhether it or 
the appropriate military agency shall 
have responsibility." 

Interim Agency 

Tile nesv- Airw.iys Modernization 
Board ssould hasc a statutorv life of 
three years (to June JO, 1960) and is 
the first step in svhat Curtis terms "fat 
more ssveoping changes" in the organi- 
zation of government aviation activities 
svhich he expects to recommend in his 
final report to the President next 
month. 

Curtis belies'cs current traffic control 
problems are already too pressing and 
that the Ic-jd-time betsveen necessars- 
ciiginecting decisions and full-scale use 
is too long to let systems planning svait 
for this major re-organization. ITie pro- 
jiosed interim agency is "the most ex- 
peditious and effectis-e svas- to com- 
mence the long-range development of 
our air traffic systems," Curtis says in 

"^llTadX; 

“TTie tenure of three years is , , , suf- 
ficient to establish the permanent func- 
tions of joint test, evaluation and selec- 
tion of air traffic systems. This period 
of time svill also permit the Executive 
Branch to plan further organizational 
adjustments into ss-hich the functions 
of this new Board will logicallv fit." 

After a Congressional briefing by 
Curtis on the new agency. Sen. .A. S, 
Nfike Monroney (D., Okla.). chainnan 
of the Senate Commerce Aviation Sub- 
committee. told Aviation Week that 


he found the proposal “disappointing." 
Monroney says the "admittiid crisis” in 
air traffic contnil Calls for an "action 
plan and not the formation of still an- 
other study group or board." Congres- 
sional hearings on the bill ate not 
scheduled to begin until late this month 

Three-Man Board 

The jiroposed AMB svould be headed 
by a three-man board, consisting of: 

• Chairman, appointed by the Presi- 
dent, not affiliated "itli any other 
government agenc)-. Salats would be 
520,500. Curtis savs the man selected 
should have a solid background in 
avionics and operations and adds that 
iie is neither qualified for, nor interested 
in, the new po.st. 

• Secretary of Coimnctcc. 

• Secretary of Defense, 

Board actions and policies will be 
detemrined by a majority vote of its 
three members or their designees. This 
should eliminate impasses that fre- 
quently blocked action in the Ait Nuvi- 
eition Development Board where De- 
fense and Commerce Departments each 
had equal votes, and there was no third 
member to resolve deadlocks. 

The new agency is expected to as- 
sume some of the functions of the Civil 
.Aeronautics Administration’s Technical 
Dcieliipment Center, the Air Coordi- 
nating Committee, militaix- research and 
dcs-elopment centers and ptobablv all 
the duties of the Air Navigation De- 
velopment Board. Transfer of such 
functions and/or facilities from other 
goi'cmment agencies uill require tlic 


Turbo'Rocket Motor 

oped by Maiqiiardl Aircraft Co. Tlie 

‘I'hc rocket exhaust is directed tlimugh 

sor to compress nim ait takerr into the 
system through a conventional inlet. 

the rocket nnit and combined with the 
exhaust from the turbine. 

The mixture is then exhausted to the 
atmosphere to provide thrust. The final 
rocket exist velocity is bioright neater 

efficiency and providing better ftiel con- 

Tlinist is lowered somewhat by the 
systrmi, but it could possibly make the 
rocket more attractive for propelling 
long-range aircraft at high speeds. 


unanimous vote of the three-man board 
plus Presidential approval. 

In addition to the three-man board, 
the Airways Modernization Act of 1957 
would authorize tlie new agency to as- 
semble a staff of scientific and profes- 
sional personnel from the following 

• Civil Service up to Grade 18 which 
has a starting salary of SM.800. 

• Outside consultants can be hired as 
needed at rates up to SlOO per dav. 

• Uniformed military personnel as- 
signed on a tour-of-duty basis. 

Funds for operating the new agency 
would be appropriated without fiscal 
year limitations under the proposed bill. 
The board would be authorized to "con- 
struct. improic, renovate labor.itiirics 
and other test facilities and to purchase 
or acquire real property" for such pur- 
poses. This is to provide a major facility 
for cxpcrimcnbition and evaluation of 
new procedures, techniques and systems, 
a recommendation predicted bv .Avia- 
tion Week. Intricate problems of 
procedure and equipment can be tried 
and pilots and traffic controllers can 
experiment together, bringing the skills 
of science to bear to resolve their prob- 
lems," Curtis says. 

Common System Procurement 

Procurement of ground equipment 
used in Common System operation will 
remain the responsibility of the Civil 
Aeronautics Administration and not be 
transferred to the new ageuev. Curtis 
wholeheartedly hacks the present CAA 
program for immediate facilities im- 
provement-en route traffic control 
ladars, increased pilot-to-controller coni- 
niunications-and does not want to take 
any action that might disrupt or delav 
this program. 

Tlie new- agency will direct its efforts 
primarily toward the period of 1960 
and bcvoiid. Curtis says that initial 
efforts will he directed toward develop- 
ing and evaluating computers and data 
processing equipment suitable for air 
traffic control and a data link svstem for 
leliev ing present radio siictfrum conges- 
tion. also confirming .Aviation Week’s 

The bill provides that technical in- 
fonnation on military research and de- 
velopment programs which might find 
Common System application "shall be 
furnished to the board to the maximum 
extent appropriate to insure that Com- 
mon System application potential is 
pioperly considered." 'I’his is intended 
to prevent a repetition of the I’acaii 
situation where the C,AA claimed that 
militarv' scciiritv prevented it from learn- 
ing alxiut the military competitor to 
its own DME program. 
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Navy Aims At Low Power Atom Seaplane 


By I. S. Blitz, Jr. 

New York— Magnitude of nuclear air- 
craft engineering pioblenui has led the 
Navy Bureau of Aeronautics to conccn- 
tmte on its prograin on a lo\i' posset, 
Inw-pcrfonminee seaplane as holding 
tlie best iiope of airlv success. 

Sucli a seaplane svith practicallv un- 
limited range and endurance ss'mid 
greatly increase the Nasy's anti-sub- 
marine and radar eatly-svaming capa- 
bility. It svould also provide invaluable 
experience for the design of an atnmic- 
powered liigh-spccd attack plane. 

I'lnginecring considerations svhicli af- 
fected the Navy's decision were broadly 
iHitliucd to the recent Society of .Auto- 
motive Kngincers National Aeronautic 
Meeting in New York by Commander 
A. D. Stnible. ]i. 

Shielding Distribution 

One of the major problem areas con- 
cerns proper shielding to protect the 
flight crew and aircraft. Shielding can 
be concentrated around the atomic 
posverplant or around the cresv nr di- 


vided between the two areas- Exact 
distribution of the shielding material 
has a profound effect on the aircraft’s 
mission, performance capabilities, and 
stability. It also regulates the radiation 
dose received by crew and structure. 

If the shielding is all placed around 
the reactor, the cresv radiation doses 
and structural radiation damage may be 
held to a negligible \a1uc. Ilimcser, 
weight of such an installation becomes 
pronibitiic when la^c amounts of 
power are desired, as for a higli-pet- 
formance attack aircraft. 

Shielding weight niai he substan- 
tially reduced, while still keeping the 
aircraft safe for a crew, by locating half 
the shielding material around the crew 
and half around the reactor. 

This approach has some serious prob- 
lems associated with it. However, it 
allows the most power per |)ound of 
aircraft and consequentlv the fastest 
configuration. Heavy concentration of 
weight at the nose of the plane -around 
the crew compartment is very undesir- 
able structurally and for stability. Ac- 
celerations can be high at the tow of 


a seaplane landing in rough water and 
heavy structure will be required to sup- 
port the shielding cage around the crew. 
Inertia of this heav y cage and structure 
located a great dishince from the center 
uf gravitv will make damping of the 
airplane's motions very difficult. 
Lessened Value 

Reduction in shielding around the 
reactor ,ind resulting rise in material 
radiation damage Could increase main- 
tenance time and lower rcliabilitv to 
the [loiiif that the atomic-povveicd air- 
craft wonld not he an acceptable opcT:a- 
tional weapon. 

The compromi.se facing designers is 
between high perfonnance. radiation 
contamination and rcdviccd operating 
life on one baud, and lovv-pcifoiinance 
and greater rcliabilitv on the other. 

Nuclear radiation will damage ot- 
ganic materials muth more tapidlv than 
inorganic. Lubricants, livdraulie oil, 
rubber, leather, plastics, and many elec- 
tronic components arc all highly sus- 

In some e-ascs a simple substitution 
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of materials e.in replace the organic 
parts of proven aircraft svstcins and not 
reduce their efficiency. 1'liis is not pos- 
sible for all organic substances vital to 
aircraft operation and in tlicsc eases 
completely new systems must be de- 
vised to eliminate organic materials or 
additional shielding weight used around 
the system. 

Amount of radiation damage to any 
given component is a direct function 
of the distance and quantity of .shield- 
ing behveen the component and the 
reactor. Ibcrcforc, any transfer of 
shielding from the reactor to the crew's 
comp.irtnient will have a great effect on 
the efficiency of organic materials which 
of necessity must remain near the re- 


Probable Configuration 

Navy disclosed a year ago that an 
aircraft approximatciv the size of the 
lYiM SeaMaster could be adapted for 
nuclear power. Subsequent bits of in- 
formation strongly imply that the Navy 
will develop an aircraft somewhat simi- 
lar in size and planform to the PfiM. 
propelled by a low-power atomic engine 
delivering less thrust than the four J"l 
turbojets in the prototype SeaMastcr. 

riiere is little rciisou to use a liigh- 
performance configuration similar to 
the SeaMaster if the top-speed of the 
.itomic seaplane was to be considerably 
less than Mach I. ,-\n obvious conclu- 
sion is that some fonu of auxiliarv 
power would be provided to give the 
atomic seaplane verv high speeds for 
short periods. The aiixili.arv power 
could come from conventional turbo- 
jets or rockets. 

Resulting enmhination of almost in- 
finite range and endurance with liigli- 
speod capability could give the Navy 
aircraft wide capability , from radar pa- 
trol to bombing anv target in the world. 
It could be a first-line weapon until the 


completely iiuclcat-powcreel. Iiigli-pcr- 
fonnance aircraft was developed. 

Tlic task of ciiginccring a workable 
atomic engine for aii aircraft is empha- 
sized by the fact that the power load- 
ing (pounds of vehicle weight per 
horsepower) of the atomic submarine 
is more than 1 sO and that of a .sonic 
honilKr must approach 4- Lighhveiglit 
shielding and engine components arc 
therefore mandatory in aircraft. 
Atomic Heat 

Current mctliod of using atomic heal 
to power an aircraft is to pipe liigli 
temperature material from the reactor 
into a radiator in a modified turbojet 
engine to replace the cimvcntional 
burner cans- '1'liis was successfully 
aecomplislicd as long ago as lanuary. 
I9sfi. at Idaho Tails. Idaho, using Gen- 
eral Electric's e.xperiinc-ntal aircraft re- 
actor. Keeping this network of hot 
pipes light and Iciikptoof is a major 
problem. 

Engine maintenance centers around 
the question of whether ttmibie-frec 
reactor operation can be achiev ed- To 
make tins |) 0 ssihle, component iclia- 
bilitv must he developed to a new high 
with all hpcs of malfunctions, leaks, 
burn-outs, etc. eliminated. If this is 
not possible, then the reactor must be 
rcidilv replaceable with a minimum of 
supporting equipment so that the work 
could he done at a mobile base. Some 
of the jitoblcms asscxriated with reactor 

• Designing a stnicturc with a door to 
remove a large object. 

• Hoisting a hcavv object while main- 
taining a contimuius flow of coolant to 
that object. 

• Disconnecting heat transfer lines and 
structural attacuments while maintain- 
ing coolant flow. 

It is desirable that this could lie done 
quickly at sea without sw-aying so that 



LOCATION of the radiation shielding on 
ail atoiiiic-poMcred aiitraft greatly affetri the 
design. General trend of the major effects is 
shovtii in the cviivcs. 

the heavy reactor would not damage 
the aircraft. 

Rc.ictor starting and stopping is also 
a problem becau.se some reactors build 
up Xenon poisoning, which must lx 
Ir.iiisinittcd to other elements before 
the reactor can be started again. 'Ibis 
takes considerable time and is not tacti- 
cally desirable. 

Development of an .itomic aircraft 
was recently described as more than 
90% an engineering job and less than 
10% research. One of the research 
problems remaining is to reduce the 
rate of fuel clement failure. Reducing 
thermal stresses and allowing for dif- 
ferential thermal expansion of the fuel 
are described as the most difficult prob- 
lems in this area. 

Crew Program 

The naval aviator would fly a di- 
V ided-shiclding, high-performance nii- 
cle-jr aircraft for 5 or 6 years out of 
a total flying career of possibly 18 to 20 

Tliis period in atomic aircraft will 
be broken up into .short tours of dutv. 
Pilot's total radiation absoriition will 
not exceed 90 tocntgen/equivalent/nian 
during his service. 'The safe limit is 100 
REM at age 40. 

This reduction in the amount of time 


ESTIMATED LIFE OF WING FLAP COMPONENTS 
HYDRAULIC FLUID 
NEOPRENE SEALS 
TEFLON ROD WIPERS 
BACK UP RINGS 


-LIFE IN HOURS- 


RELATIVE EFFECT of radiation damage on conventional wing flap components is shown. 
Ibis gives indication of the amount of preventive maintenance that would be necessary ti: 
keep the high peiionnance atomic sraplane’s availability rate at an acceptable level. Some- 
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that each crew incinbcr will spend in 
the atomic plane allows a higher crew 
dose rate to be used in the design. 
Lower shielding weight and higher per- 
foninince are then possible. 

Nuclear radiation has both immediate 
(within 30 days) and lons-r.inge effects- 
There are five effects which are con- 
sidered dangcrou.s on an atomic aircraft: 

• D^adation of performance. 

• Incidence of cataracts. 

• Incidence of leukemia. 

• Shortening of life span. 

• Genetic mutations. 

First three are immediate effects and 
require a definite threshold to occur. 
Radiation on the atomic seaplane will 
Ik kept well below thi.s threshold level, 
thereby preventing these effects. 

The last two items arc the result of 
the total radiation absorption e.’cperi- 
cnccd os-er a lifetime. They can never 
be reduced to ?«ro. 


National Academy of Sciences and 
the Bureau of Standards recommend a 
maximum total absorption of approxi- 
mately 100 REM at age -10. If this 
limit is observed the effect of radiation 
in shortening the atomic aviator's life 
will be less than his other occupational 
hazards. Predicted life span of a mili- 
tarv pilot is 8 to 12 years less than the 

New Dual Ignition 
Installed in J79s 

Butbauk, Calif.— Nesv dual ignition 
system is iKing installed in General 
Electric J79 engines which power Lock- 
heed Aircraft Corp.'s supersonic F-104A 
Slarfightcr. 

General Electric is handling the en- 
gine impros’ement program, which will 
require approximately two weeks- 


Installation of the new ignition de- 
vices forced a temporary intcrrujjtion 
of F-lO-l.A flight operations at Palm- 
dale. As soon as improved engines am 
be rcin.stallcd in tlic Starfighters. the 
flight program will be accelerated to 
meet its previous schedule, according 
to Lockheed officials. 

Last fall. USAF acceptance test pilot 
R. G. Browne was killed while attempt- 
ing a deadstick landing after the J79 
flamed out during an*F-104A acrept- 
ance test flight. Last week, another 
USAF pilot, F.. C- Pratt, bailed out of 
an F-104A after flame-out during a test 
flight. Early in the Xl‘-104 test pro- 
gram. Lockheed test pilot A. ^V. Lev ier 
successfully landed a prototype after 
flame-out of the Curtiss-Wriglit J68 en- 
gine used in the XF-104 Slarfightcr 
models. 

All flameouts occurred over the 
Antelope Valley test fliglit area. 
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Vertol Commercial H-21 Certificated 


Pliiiadclphia— Tandem Vertol Model 
44 commercial helicopter formally re- 
ceived its Civil Aeronautics Adminis- 
tration tvpe certificate here last week 
after public dciiioiistrations at Philadel- 
phia International Airport. Model 44 
is a version of the militaiy H-21 Work 
Horse (AW April 1. p. 34). 

Vertol is offering the seven-ton, sin- 
gle-engined helicopter in three models 
for summer, 1957 delivery, Basic price 
of the 1 5-scat airline configuration is 
S290.000, Another lersion. designed for 
utilitv p.issengcr-eargo use, will sell for 
S275,flOO in basic form, and a third. 
executii'6 version will be custom ap- 
pointed for its buyers with price de- 
pendent on the equipment. 

Model 44s demonstrated at Interna- 
tional Airport are the 4413 1 5-passenger 
version. I'he units an: being delivered 
to the l-'rcnch government for eventual 
military VIP transport use. Their decor 
is chocolate brown and gold thread on 
the scats, beige deep pile carpeting on 
the floor. 

Cabin is soundproofed for noise level 
comparable to current fixed wing trans- 


Modei 44 features oval windows, 
clam-shell main cabin door on left side, 
carrv-on luggage rack plus rear cargo 
hold for cheeked baggage. Seats fold 
against the walls for full or partial con- 
version to cargo configuration. 

Cabin is 20 ft. long, 5i ft. high, 5 ft, 

.5 in. wide. Second door at front of the 
cxibin on the right side is used for han- 
dling cargo. 

Model 44's useful load is 5,545 lb. 
It cruises at 100 mph., and range is 
ViO mi. with standard fuel reserve. 

Vertol estimates the operating cost 
of the 15-seat model at llj cents per 
seat-mile with an 800-lir. minimum 
annual use and based on 1 00-mi. block 

At same block distance but with a 
2,000-ht, annual utilization, seat-mile 
cost will be slightly more than seven 
cents, Vertol says. 

Utilitv' version. Model 44.A. is de- 
signed to carry 19 passengers or cargo 
with a 6.000-cu. ft, capacity. 

Executive version is \lodcI 44C. 

Emptv’ weight of the basic aircraft is 
8,655 lb. Emergency flotation gear, by 
Vettol's figures, would add 215 lb. to 



FORWARD CARGO DOOR is feature of 
.Model 44. Cabin accommodates 600 cu. ft. 

copter could start nest ve-jr. Airliner price 
will be about S290.000! 
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Vertol 44 Siiecificatioiis 

Pt-RFORMANCE: 

Maxinuim Speed tAt Sea Level) 

Cniising Speed ... 

Maxiiiiuiii Kate o{ Climb (Sea Level) 

■ Effective Range (Standard Fuel Reserve) 

Hovetiug CcilLg in Ground^ F.ffcet 

Hovering Ceiling Out of Ground Effect 

SPECIFICATIONS: 


. . .360 Mi. 
...75 Gph. 
. .5,000 Ft- 
.3,500 Ft. 


0 Lb. 


Mibtarv 15,000 Lb. 

Useful l.nad 

Normal 5,345 Lb. 

.\lilihii; 6,345 Lb. 

VS'ciglit Empt)' (Standard Equipment) 

Noniial 8.655 Lb. 

Militarv 8.655 Lb, 

Seating Capacity 

Crew 2 

Passengers 15 to 19 

Litters 12 

linginc Ratings (Wrigbt Cyclone) 

Takeoff (at 2.700 Rpm. at 2.000 Ft.) 1,425 Blip. 

Normal (at 2.500 Rpm, at 3,500 Ft.) 1,275 Bhp. 

Mavimum Cruise (at 2,400 to 2,500 Rpm.) 900 Blip. 


the empty weight, while flotation land- 
ing gear would add s55 lb. 

A 1.425.hp. Wright engine powers 
the Model 44. and Vertol Siiys the 
engine can be replaced with twin tur- 
bines with onh minor inodifications- 
I’rcscnt engine is equipped with two- 


Bv Katherine Johnson 

Washington— Fund.s for substantial 
increases m the activities of the Civil 
.\cronautics -Administration and the 
Civil -Aeronautics Board during Fiscal 
195S were approved by the House of 
Representatives last week despite pres- 
ent economy dtiie that resulted in 
sharp cuts in the requests of the two 
agencies. 

The Fiscal Year 1958 budgets ap- 
proved were: 

• C.A.A, 5328.3 million. I'his is S82.9 
million above C.AA’s Fiscal 1957 a|>- 
propriation but S82.2 million less than 

• CA^ S44 million. This is S23 mil- 
lion more than the Board’s I'iseal 1957 
allocation but S4 million below its 
request. 

ITic increased budgets will permit 
C.A.A to hire apptoximatelv 3,350 addi- 
tional technicians to handle the in- 
creasing traffic on the fcder.il airways 
and staff new navigation facilities, pto- 
l idc 48 additional C-AB employes. 


speed superchargers that allow takeoff 
from 1 2,000 ft. elevation with 3.000-lb- 
payload for 100 mi. 

Vertol ll-21s have flown more than 
100,000 hr., according to the niamifac- 
turer. This record helped cut Mode! 
44 certification time to seven months. 


On C-A.A's budget, the Appropria- 
tions Committee reported to the 

"Despite the urgent demand for 
economy in federal appropriations, there 
a|)pears to be no alternative but to pin- 
side .idditional funds for this agency. 
rhe assurance of maximum safets in 
flight for the people of the nation must 
be the priinarv consideration. . . . Nesv 
and improved air navigation facilities 
which will be ready for operation in 
1958 must be properly manned if they 
are to be put into use. Further, ade- 
quate personnel must be provided to 
handle tlic additional ait traffic on the 
safest possible basis, lliis is made in- 
cteasingh difficult due to tlic speed and 
range o( the modern aircraft coming 

In a speech on the House floor. Rep. 
Prince Preston (D.. Ca.). chairman of 
the Commerce .Appropriations Subcom- 
mittee, called on airways users to boat 
a portion of the increasing airways cost. 

■'The time has come when commer- 
cial aviation must jiay a user charge for 


the airwavs,’’ he declared. "The cost 
is terrific. It is getting to be so. mote 

cial users and private fliers should l)0 
made to compensate for some of tliis 
expense that the taxpavers are Iraving 
to bear." Milihin aviation tcvponsiblc 
tor 45 T use of the ainv-avs. lie added, 
should transfer funds to CAA for air- 

Controller Pay 

I'he .Appropriations Coniinittec urged 
the C.AA to .study the coinpens.ition 
of airways personnel and said it is 
"concerned as to whether or not con- 
trollers and similar penons who have 
direct control over and responsihilitv 
for the safety of aircraft at airports and 
in flight arc being paid adequate sal- 
aries to assure maximum competenev." 

Of the 48 new CAB employes. 1 5 
were allocated to expedite actions on 
the Board's backlog of 700 route cases. 
25 for auditing activities, seven for 
studies of airline rates and one to edit 
Board decisions. Additional auditors 
arc needed. Preston said, "to enable 
the C.AB to cope with the fine ac- 
countants and the brillLint lavwcrs that 
the large airlines can emplov." 

CAA Budget 
Details of CA.A's budget ate: 

• 0|icration and tcgulalion, S177.7 mil 
lion, lliis is S40.9 million above the 
Fiscal 1957 allocation, but 517. 2 mil- 
lion below CAA’s request. 

• F.stablishment of air navigation facil- 
ities, S116.5 million, an increase of 

541. 5 million over the current year but 
558.4 million below CA.A’s request. 
The -Appropriations Committee also 
recommended that the Defense De 
partment transfer 521.5 million to 
CAA to finance the “aziniuth" portion 
of the Vortac system, since militarv 
aircraft will be the sole users. Vhe 

530.6 million request for air route sur- 
veillance r.idar was reduced to 515,5 
million with the explanation that "the 
program should proceed at a slower 
rate than proposed to prevent possible 
duplication between the extensive radar 
network of the militan- establishment 
and that proposed by CA-A.” 

• ,Air]X>rt constmetion, 530 million. A 
S3 million reduction was made in 
CAA's request because, the House .Ap- 
propriations Committee said. Sccrctarv 
of Commetee Sinclair AVeeks believes 
that airport appropriations "have been 
too liigli." 

• Air navigation development, 51.5 mil 
lion. 'I'his is the same allocation made 
for the current year but $500,000 be- 
low tire request. 

CAB Appropriations 
The two categories of CAB’s appro- 

• Administration, 55,2 million- 


House Cuts CAA, CAB Bequests 
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Space . . . Time . . . and Temperature 
...with Fenwal aboard 


Space and time accommodate no 
man. But temperature is a little more 
obliging. 

Space ships probably will have 
miracle-metal blinds that open auto- 
matically on the part of the cabin ex- 
posed to sun rays and close on the 
cold side. Who will make the tem- 
perature controls? Fenwal, it is likely. 

That's because of the advanced job 
Fenwal has been doing on modern 
aircraft and missiles. Not only have 
the temperature sensing problems 
themselves been solved practically 


and reliably hut the factors of 
continued good service under shock, 
vibration and extreme climatic con- 
ditions arc being met also. 

A good example is Fenwal's leader- 
ship in differential thermostats, con- 
trols for camera compartments, cool- 
ing effect detectors, bearing over-heat 


alarms anti other specially packaged 
controls- What we do today is pre- 
paring us for tomorrow. 

To enlist Fenwal’s ability to help 
meet i/o«r present and future control 
problems, write Fenwal Incorporated, 
Aviation Products Division, Ashland, 
Massachusetts. 
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I'ficii Mmitian riewinj melt andcr a raeiiiiui of approiimalehj one-millioiilh of almonpheeie preiaiire. 


birth of a superalloy 

Vacuum melted alloys, as developed by the Utica Metals Division of 
Kelsey-Hayes, j)rovide extreme cleanliness; maximum chemical uniformity. 
They are superalloys, developed to withstand stresses and 
temperatures generated at supersonic speeds. 

The Utica Metals Division expands still further Kelsey-Hayes’ capabilities 
in the manufacture of supei'alloy metal products for industry. 
Kelsey-Hayes Co., General offices: Detroit 32, Michigan. 


KELSEY-HAYES 




IS PLANTS / Oeleoit and J, 
'and ■^t'uil. 
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AIR TRANSPORT 


Manufacturers Push to Meet Jet Deadlines 


Aviation Week surveys progress, design changes be- 
ing made in U. S. commercial turbine transports. 


Los Angeles— U.S. turbine transport 
inamifiicturcrs arc pouring men and 
money into meeting de-adlines for first 
fligiits, certification aitd customer dclh- 
sric.s of turbojet and turboprop airlin- 
ers. .An .Aviation \\ ftKK surs cy of jirog- 
rcss thus far shows that: 

• Douglas has completed 95% of DC-8 
engineering, with close to 100% done 
im the airplane; interiors 69% done; 
lias rclcascrl 8.519 drawings of tlic plane 
into the sestein. Tooling is well ad- 
vanced. as is the subcontractor proerani. 
New manufacturing facilities at Long 
Seach for DC-S final asscinbiv arc 97% 
finished, with some of thcT.079.500 
vq. ft, already in operation, hirst flight 
target date is now March, 1958, with 
the first nine airplanes participating in 
the Civil Aeronautics Administration 
tvpc certification program. Tabricatioii 
of the first airplane has begun. 

• Lockheed, n itli earliest deadlines, has 
virtualiv completed engineering on its 
Kiectra turbopro|j transport, has 75% 
of its tooling built, is well into the 
tabricatioii of the first airplane, has parts 
of the second in the works and has 
more tlian 50% of the necessarv basic 
research completed. 

• Coiivair engineering has reached 
drawing release stage for the 880 turbo- 
jet transport despite the aircraft's late 
entry into the field. Tooling is under 
construction, hand-made parts arc being 
tested, and production asscinbiv is 
scheduled to begin soon. 

• h'airchild, with opcratioiis geared to 
production of an already designed .iiid 
certificated aircraft, has 60% of its tool- 
ing done for tlic h'-27 Fiiciidslrip turbo- 
prop; has fabrication under way on the 
first airplane tail sections and wings. 

• Boeing has completed engineering on 
its 707 turbojet transport except for 
varying customer interior furnishing rc- 
ciuircmcnts. Tooling is completed for 
tnc 707-120 and 220 and is well along 
for the larger 320 intercontinental 
model. Fabrication of the first aircraft 
is well under vvav, and parts of tlic 
.vectmd arc being formed for subassem- 
bly. Some flight testing has been ac- 
complished with tlic 707 prototype, cs- 
pcciallv in svstems and automatic flight 
controls. 

Start of tlic turbine transport pro- 
grams marked the entrv of two en- 
gine manufacturers, Allison and Gen- 
eral Klcctric, into the commercial field. 
Botb arc giving the airframe builder cx- 


(owiiid the production of theii respective 
turbine-powered tram|iorls was gatlim-d 

Irving Stone of .Aviation AA’etk's Los 


tensive support in developmental and 
operational testing programs. I’ratt & 
Whitney alrc-ady is well established 
with major orders on hand for commer- 
cial versions of the J57 and J75 power- 
plant for Douglas DC-8s and Boeing 

.Allison already has installed two 
Lockliced Elcctra power packages in 
its converted Conv-air-Liiicr transport. 
Packages necessitated rework to take the 
Kiectra nacelle along with the 501-Dl 3 
turboprop engine and .Aeroproducts 
606 propeller. 

Lockliced began test fliglits Maieh 1 
on an Elcctra nacelle installed in the 
right outboard position of its flying 
test bed. Constellation No. 1691. In 
addition, the comp.mv- will have a Super 
G Constellation flying carlv in Julv witli 
four Elcctra power packages. 

Although the Allison 501-DI3 is a 
commercial adaptation of the military 
'1'56 which powers the Lockheed C-130 
militarv turboprop tr.iiivport and will 
have seen extensive service before the 
first Elcctra deliveries, the additional 
flight test prognim has been established 
in order to have more than 800.000 
flight hours on the engine by the time 


it enters commercial service. 

Supporting Convair, extensive ground 
testing is now in progress at General 
Electric's Evendalc plant on the C)- 
S05-I. commercial version of the J79. 
Convair plans similar runs at San Diego. 
Meanwhile, Convair and General Elec- 
tric arc piline up increasing flight cx- 
pcriciiee with tlic J79 in Convair's 
USAF B-5S supersonic bomber, and the 
CJ-S5 is essentially the same power- 
plant minus afterbiirner. 

Indepcndcntlv, General Electric is 
coiKhicting extensive flight tests with 
the J79 in the F-104. F-IOl and l■'■t|■> 
at Edwards Ah'B. Calif. 

Smaller medium-haul jets have been 
under study by Boeing and Douglas. 

Ilie Douglas plane, tcntativclv desig- 
nated the DC-9, would be a scaled- 
down version of the DC-S. Tliis is a 
potent sales factor in that much equip- 
ment would be interchangeable, main- 
tenance would bo similar and a lower 
overall investment in spares, training 
and equipment would be necessarv-. 

Povverplants considered for use in 
the DC-9 include the Pratt & Wlritncy 
J52-a Navy development .scheduled to 
go in the .A4D-3— General Electric’s 
C/-805 and several foreign engines. 

.Mans industrv observers, however, 
feel that tlic DC-9 will not progress be- 
yond tlie design study stage. Even to- 
day, several sets of specifications for 
tlie DC-9 are in existence and power- 
plants in the desired thrust-weight ratio 
are limited. 

Boeing also has stressed the financial 
aclvantaees of physically similar, or 
identical, transports for medium and 
slioit-haul route segments. 

Boeing lias proposed two inediimi- 
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>liort hiuil jet lnm!>ports. the 717 imd 
727. 'I'hc 717 will liiivc the wmc physi- 
cil size as the 707 but will have lighter 
material and lexer gross weight. The 
727 will be smaller. ha\ e a lower gross 
weight. Both ja' in the design studs’ 
stage and, like the DC-9, prohabh will 
not be built. I’oxerplants such as the 
/52. J79, and possibly the Bristol 
Olympus, are still being investigated. 

Douglas 

■| o build its DC-S. Douglas has con- 
structed two new buildings at its Long 
Beach plant. Engineering, nearly com- 
|)letcd except for interiors, is well along 
at Santa Monica, where other transports 
arc built and all transport engineering 
IS accomplished, habrication uii the 
first airplane is under way. Erst as.scm- 
bly work on the nose section hasing 
started on h'eb. 18. wing spars assembly 
beginning in March and main fuselage 
work beginning on .’\pril 1. .\ second 
shift has been put on DC-S inajoc as- 
semblies at the nesv Long Beach facility. 

Parts for the DC-S are being fabri- 
cated at several Douglas Soutliorn Cali- 
fornia plants and fed into assembly at 
Long Beach. 

Subeontmetor |3jrts luwe started to 
.nrivc at Long Beach, .\fajor subcon- 
tractors arc Ryan, power packages; 
Cleveland Pocimutic Tool Co., land- 
ing sears, and .’American Seating Co. 
which is doing some machining si’ork. 

Engineering status on the airplane 
■hows that wing, fuselage and power- 
plant ate 99^ complete, ait condition- 
oig anti hydro-mcchanical system ate 
completed, aiionic and electrical 
systems 97^ done and interiors, where 
customer requirements dictate progress 
on this last section of the airpLiiic to 
ht designed, are 69^5 finished. 

riic new Long Beach facilities in- 
clude a structures fabric.itioii building, 
where subassemblies arc built, and the 
final assembly building for the airplane, 
which is physically the same size for 
both domestic .mtl intcrcontinenhil 
models, but with differing posverplants, 
gross weights and pctformancc. 

DC-8 Orders 

Douglas now holds 120 firm orders 
for the DC-S in botli configurations. 
Customers, number of airplanes, tvpe 
and engines .s|>ccificd are: 

• Pan American, 21 intcrcontincntais 
with the Pratt & W’hitney J75. 

• United Ait Lines, 30 domestics. 12 
with the >57. 18 with the |75, a ratio 
w’liich may change soon. 

• National Air Lines, six domestics 
with J75. 

• Ea.slem Air Lines, 20 domestics with 
J75, 

• Delta, eight domestics, six with the 
JS7. two with the J73. 

• Panagia, four intcrcnntineiitals, J75. 


■ Trans-Canada Ait Liiic.s, four mter- 
eontincntals w ith Rolls-Royce Conways. 

• KLM, eight infcrcoiitincnhils with 
J75. 

• Japan Air Lines, four intercontinentals 
with 175. 

• Scandinax'iau Airlines Systcni, seven 
intcrcontincntais with J75. 

• Swissair, two intercontincntuls with 

• U.AT French Airline, three intercon- 
tiiiciitals with J75. 

• An inianiiouuccd order for three in- 
tcrcontincntais with (75. 

Specification Change 

Douglas has issued a new set of speci- 
fications for the DC-S coveting two 
changes in physical charactenstics and 
scseral perfonnance allcr.itiiins due to 
powcrplaiit cliangts. 

Physical characteristic changes from 
earlier specifications i.WV hcb. 20. 
1956, p. 103) arc an increase in fuselage 
length from 148 ft.. 10 in., to 150 ft., 
6 in., and a tcdiiction in lower c-.irgci 
com|>attmciit solumc from 1,445 cu. ft. 
to 1,41 5 cu. ft. 

In powerplants, the Pratt W'hiliicy 
J57 commercial engine formerh speci- 
fied for DC-8 was the I T3C-4; which 
has been changed to the J I'lC-fi. with 
some petfotnranee figuits changed. 
Tlicrc also liaic Isccn changes in the 
Pratt & Whitney JT4.V3, the commer- 
cial version cif the J75, which have re- 
sulted in performance specification 
changes. The s.imc holds true for the 
Rolls-R<i\ce Conway bypass cii|ine. 

l’‘ot the 157-powctcd domcsKc first- 
class airplane, ehaiigcs .itc: 

• Maxinniin usable takeoff weight in- 
treased to 264,400 lb. from 250.000 Ih. 

• Manufacturer’s weight emph’, to 115,- 
839 lb. from 114.4.S9 lb. 

• Operating weight empty, to 121,034 
Ih. from 119.726 lb. 

• Capacity guvload. S|Mec limited, to 
33.620 lb', from 34.280 lb. 

• Nnmlscr of passengers, to 118 from 
122. 

• Range, statute mi. to 3.940 from 
5.550. 

• Cost per airplane mile, to $1.56 per 
statute mile from 81.34. 

• Cost [>«r seat mile, to 1.35 cents from 
1.26 cents. 

• C.A.-\ field length required for takeoff, 
maximiim t.ikcoff wt., to 9.869 ft. from 
9,440 ft. 

• Range with 6,500 ft. CAA takeoff 
field length, to 2.040 shitiitc mi. from 
1,830 stalute mi. 

Tourist Changes 

In the tourist sersioii, capacity pay- 
load space limited, cli.mgcs arc: 

• Range, to 5,680 statute mi. from 
3.290. 

• Cost per scat mile to 1 .09 cents from 
1.07 cents. 

• Range with 0,500 ft. CAA takeoff 


field length, to 1,790 statute nii. from 
1.770. 

For the J75 domestic first class air- 
plane, changes are: 

• Capacity pavload, space limited, to 
33,620 lb. from 34,280 lb. 

• Nnnibcc of [lasscngcrs, to 118 from 

122 , 

• Range, to 4,060 statute mi. from 
4.030. 

• Cost per aiqiiane mile, to SI. 74 per 
statute mile from 81.72, 

• Cost per scat miles, to 1.4S cents 
from 1.41 cents. 

• CAA field length requiicd for take- 
off. maxmnun takeoff weight, to 7,500 
ft. from 8,640 ft. 

• Range with 6,500 ft. CAA takeoff 
field length, to 3.470 statute mi. from 
2,650. 

l’'or the domestic J75 tourist version, 
(inly changes arc in capacity payload 
spaa' limited cost per seat mile, which 
Is nosv 1.21 cents as compared with 
1.19 cents for the earlier specifiwtioiis. 
and range with 6,500 ft., CAA take- 
off field length is now 3,220 statute mi. 
as compared svith 2,495 on former 
.specifications. 

International Changes 
F'or the J75-powctcd first-class intcr- 
(.ontincntal airplane, changes ate: 

• Range, under ca|>acity jsayload space 
limited, to 4.490 sfiatutc'mi. from 4.470. 

• Cost ]>cr airplane mile, capacity pay- 
load space limited, to 81-98 pet air- 
plane mile from Si.93. 

• Cost ]>cr seat mile, capacity payload 
space limited, to 1.50 cents from 1.46 

• Range with 6,500 ft. C.A.A takeoff 
field length, to 3.070 slatntc mi. from 

. I 

changes arc an increase in capacity pay- 
load space limited range, now 4.560 
statute mi. fmmcrly was 4.530 statute 
mi; a cost per seat mile increase under 
e.ipacity jxiyload .space limited condition 
from 1.34 cents per scat mile to a new 
figure of 1.37 cents; a 6.500 ft. C.A.A 
takeoff field length range decrease of 
10 st-itiitc mi. from 2,960 to 2,950. 
Conway Version Chongei 

Changes in the Conway bypass- 
powered intercontinental first class air- 
plane ate; 

• Maiinfachiicr’s empty weight, to 1 1 
423 lb. from 1 1 5.S77 lb. 

• 0]x;rating weight emptv, to 125.272 
lb. from 123.726 1b. 

• CajMcitv pavload space limited range, 
to 4.S50 statute mi. from 4.810. 

• Capacity payload space limited cost 
jx't airplane mile to $1.80 from 81.835. 

• Capacity payload space limited cost 
per seat mile, to 1.36 cents from 1.39 

• Level flight inaxiimiin cruise thrust 
.It 30.000 ft. at 220,000 lb., to 590 
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■’.pli. TAS from 582 mpli. i'AS. 

• CW field length required for takeoff 
at mjxnmim takeoff weight, to 8,870 
ft. from 9.000 ft. 

• Range with 6,500 ft. CA.A takeoff 
field length to 5.330 statute mi. from 
3.280. 

For the tourist Conway intcreon- 
tinciital, capacity pavload space limited 
cost pet seat mile has decreased from 
1.27 cents per seat mile to 1.25 cents 
per scat mile, and range with 6,500 ft. 
C.AA takeoff field length, has increased 
from 3,190 statute mi, to 3,210. 
Lockheed 

Lockheed is well along toward meet- 
ing its Flcctra first flight date next Jan. 
31, 

Basic .structural cnginccting is 100% 
released to pmductiim and tooling, 
basic functional design is 99% corti- 
plcfcd, witli release expected b\ the 
end of the month. 

Lockheed has completed test pro- 
grams in structures, windshield and fire 
systems. Still ahead are landing gear 
drop tests, and systems environment’a! 

I.ockhecd. which already has signed 
contracts for S125 million for materials 
fnr its own use in the Eiectra progr.im. 
will fabricate the entire aircraft except 
for power packages from Rohr, landing 
gear from Mcnasco and wing leading 
and trailing edges from Tcmco. 

F'abrication of the first airplane, 
which will go to Allison Division of 
General Motors for additional testing 
of the 501-D13 powcrplant and the 
•Acroproducts 606 propeller, began last 
January. Mating of the first wing-fuse- 
lage sections is scheduled for Aug. 1; 
rollout is set for Dec. 1, and first flight 
for 62 days later. 

W'iiigs for the first plane are struc- 
turally complete, wings for the second 
airaaft arc in panel a.vscmblv jig. I'irst 
empennage is in assembly at Bakers- 
field. Calif., wlietc a new 68,000 sq. ft. 
plant was recently completed for 
Eiectra tail construction, along with 
other subassembly operations for the 
turboprop Eiectra. 

Major Design Changes 

Major differences between earlv and 
present Eiectra arc; 

• Tail section has been redesigned for 
greater strength. 

• Entire aircraft rca)>ptaiscd in weight 
reduction program. Refiiieineiits in- 
cluded shortened tailpipes on all four 

• Maximum gross weight for the air- 
craft has increased from 110.000 lb, to 
1 1 3,000 lb. Maxiimini takeoff pavload 
has been increased by 2.600 lb. to a 
present tot-a! of 21.638 lb. 

• Maximum landing gross weight, con- 
trolling factor for using an airport in 
the short-medium haul classification 


without refueling at every stop, is 95,- 
650 lb. 

.Airliner innovations to he introduced 
on Ihc Eiectra iiicliide; 

• “Living room" interior, in which pas- 
senger seating is informalizcd by com- 
partments contaioing seats distributed 
around tables with individual and table 
lamps, arranged in a style .similar to a 
living room. Proper utilization of the 
cximpartments results in no loss in the 
number of passengers the plane can 
carry. 'Die new atmosphere interior is 
worth cnongli to .American Airlines for 
it to accept the six months delivery 
dclav it will cause. Because of this. 
Eastern .Air Lines will be the first to 
place Eleettjs in service, although 
.American placed the first order. 

• Faster luggage handling procedures, 
in which eomnioii destination luggage 
is put into a bin at the chcclc-in 
counter, 'lire bin is loaded and un- 
loaded on the airplane mechanically, 
and a greater in-cahin space for pas- 
senger carrv-OH baggage is provided for 
short distance passengers with smaller 

.A new luggage handling system was 
the first mamifactntcr’s move to help 
reduce dclavs attendant to today's lug- 
gage ssstems which is practicallv the 
same as it was in DC-3 era. Still to 
come arc airline sisced-up contributions 
to go with higher turbine-transport 

Tlie F.lcctra will use a self-contained 
starting system developed by the 
AiRcscarch Division of Garrett Corp. 
llie system provides compressed air 
bottles for starting one engine, then 
bleed air starts the other three power- 
plants. Bottles recharge in 20 min. 
Ground Handling 

111 groimd handling and equipment, 
Lockheed has developed a noscwhcel 
unit that slips the wheel into a free 
swiveling condifinn when towing pres- 
sure is applied and returns if to its 
nonnal controlled position when towing 
pressure ceases. 

The Elatra will need aiixiliarv power 
vmifs of greater output than those used 
for today's airliners. 

For customer service, Lockheed al- 
ready has initiated a spare part.s pro- 
gram, with a spares contract representa- 
tive attached to each Eiectra customer 
to help plan spares ordering and stock- 
piling arvd to coordinate with the fac- 
tory to insure tfiat adequate spares arc 
always available. 

•Announeex! Eiectra backlog is 133 
airplanes worth 8245 million with 
spares. First airline delivery will go to 
Eastern in September. 1958. the first 
of 40 on order. Other airlines, their 
orders and first deliverv dates are Amer- 
ican. 35, Jamiarv. 1959; National. 23. 
April, 1959; Btaiiiff. nine, Mav. 1959; 
Western, nine, June, 1959; KLM. 12. 


September, 1959, plus four others for 
as yet unannounced customers. 

Convair 

Entering the jet transport picture 
late, Convair Division of General Dy- 
iiamies Corp. is pushing hard to make 
up for lost time and is making c.xeellciit 
progress. 

With 44 of its medium-range 880 jet 
transports on ordct-50 for TWA, 10 
for Delta and four for Transcontinental 
S. A.— Convair has scheduled the first 
deliverv to TW.A for November. 1959. 
This initial plane also will be used for 
pilot training, ground handling surveys 
and servicing experience. Delta is 
scheduled to get its first 380 in Januarv. 
I960. 

By September. 1960, Convair hopes 
to have completed the first 40 of the 
mcdiinn-tange jets based upon a pro- 
duction rate of up to six per month. 

Engineering and tooling schedules 
accomplished to date indicate that Con- 
vait m.iy beat the November. 1958, roll- 
out target. Tliis. in turn, accelerate 
completion of flight test schedules, 

880 Progress Survey 

A progress survey on the 880 jet 
transport, powered by four General 
Electric CJ-S05-I engines, reveals that: 

• Configuration is finalized, based upon 
esscnfially complete wind tunnel data 
obtained from the National .Advisory 
Committee for .Aeronautics' .Ames Labo- 
ratory installation, the Southcni Cali- 
fornia cooperative wind tunnel and 
Convair's tunnel at San Diego. Well 
over S! million has been spent thus far 
for model and tunnel tests. 

• Approximately 909? of design think- 
ing is jelled. Engineering drawings ou 
wing and fuselage structure arc sched- 
uled for release next month. This in- 
cludes all belt frames in the constant 
section of the fuselage, many of the 
nose section structural elements, wing 
spar mils and bulkhead details. 

• Pod, jsyloii and engine installation 
engineering is on sehediile al Rohr .Air- 
craft Corp. Rohr is engineering the 
details under Convair’s design concept 
and will also produce the hardware. 

• Banding gear engineering is now being 
carried out at Cleveland Pneumatic 
Tool Co. under Convair design cogni- 

• Long lead time procurement items, 
such as hvdt.iulic. electrical, fuel and 
control systems, arc getting engineer- 
ing's top emphasis. 

• Production tooling jigs for wing and 
fuselage arc now being instilled in Ihe 
area allotted to 880 production. These 
tools vv'ctc built at Convair's Plant I 
outside are-j and were completed about 
one iiiuntli ahead of schedule. Installa- 
tion, however, had to await clearance 
of plant area previously allotted to 
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N;i\y's R3Y turboprop uiic] 440 piston- 
powered transport production. Ttchni- 
einns will index locating points optically 
as soon as wing and fuselage jigs arc 
installed. 

• I'omiing toots and assembly tables for 
structural elements arc scliednicd for 
eonstmctioii between time of drawing 
release next month and August, when 
mug bulkhe<ids and fuselage belt frames 
svill be fabricated and started through 
a.sscnibly. Pilot’s floor and forward 
fuselage section arc scheduled for assem- 
bly in January. 195S: first major wing 
assembly in hebruars, 1958, 

• Hand-fabricated structural elements 
arc being tested to confirm design cri- 
teria. This covers fatigue testing of 
skin and stringers, system checks on 
liigh-prcssnit bleed air ducting, fuel 
system tank calibr.ition-using transpa- 
rent plastic stale niodels-and acoustic 
analysis of structural jjanels. Consair is 
using the pliilosophy of employing ae- 
euustic mass attenuation by applying 
thick skins to the fuselagc--062 forward 
to .10 aft. \V'ith this approach, struc- 
tural skin elements function at a ic- 

;d stress level, esscntiall' 

0 Convair’s 440 transport, 
same time, provide sonic of the mass rc- 
(|nired to satisfy the acoustic damping 

Already complete is the balancing of 
the cabin interior ventilation svstcni 
proved in the main innekup. 

Scheduled soon is a cold-chamber 
ihcck on tile thermal capacity of the air- 
sraft heating system and insulation. 
I'usclagc section, 228 in. long, cncom- 
pa.ssing skin, stringers, windows, acous- 
tic and thermal insulation and represen- 
tative furnishings already arc complete 
and thev ate svaiting for the cold- 
chamber' tun. 

• Cockpits for lAVA and Delta have 
been mocked up in all details and ac- 
ccjitcd by both customers with no signi- 

• Rain clcarin| of pilot and copilot 
windshields is based upon a scheme 
used on Convait’s F-102 interceptor. It 
uses a |ct of hot bleed ait across the 
imt.sidc svindslticld face. In addition, 
windsliields arc eicctricallv anti-iced and 
.uiti-foggcd. 

• Four cresv seats in cockpit arc Con- 
s.iir-designcd, adjustable for tilt as ss'cll 
as for fore-and-aft and up-and-dossii 
jxisition.s. Seats arc contoured for body 
vrnnfart for long extended periods of 
operation. Prototype scats, built by 
\Vcber Aircraft Cotp.. are now installed 
m the mockiip. 

.Aviation \\’ekk has learned that 
TW.A may specify these seats tor in- 
stallation in the cockpits of the Boeing 
707s it has ordered, 

• Mockiip of cabin interior is expected 
to be complete in all respects in the 
standard S4-passenger version by June 

1 Tills standard version will be con- 


i crtible quickly to the mixed version or 
all<oach sersion. 

A inockim module has been styled 
by Harley Earl, Inc. and decorated by 
Dorothy Draper Associates in .in initial 
|)rcseiitation for Convair and customer 

• General Electric progress in sound 
suppression and thrust reversal for the 
CJ-807-1. commercial sersion of the 
GE J79 turbojet engine, has been fol- 
lowed closely by Conv.iir engineers. 
Considerable advances have been made, 
they report, to satisfv operational re- 
quirements. 

• Conqjlctc engine mockiip of the CJ- 
S05-1. including configuration of the 
cascadc-typc rcs’crscr. Is now at Convair 
and will be used to demonstrate main- 
tenance features, ease of installation and 
removal, firewall features, fire detection 
and extinguishment, plumbing and 
.structural attach points. 

Allowable time betw een overhauls on 
the CJ-SO.?-] is expected to reach 1.500 
hr. in the first five years of utilization. 
Weight Foctors 

Maximum taxi weight of the Convair 
880 is 180,000 lb.; maximum takeoff 
weight 178.500 lb. Maximum landing 
weight Ls iionnalls 1 50,000 lb. It can 
be increased to 150,000 lb. with change 
of wheels and brakes. Maximum zero- 
fuel weight is 115.000 lb. Space pav- 
load limit for the standard S4-passcnget 
version totals 22,560 lb„ 15.860 lb. for 
passengers, 5,560 lb. for baggage— 40 
lb. per passengcr-and 5,140 lb. for 
cargo at 10 lb. per cii. ft. For the 109- 
|xis,scnget coach version, the space pay- 
load limit is 26,525 lb., allocate 1".820 
lb. for passengers. 4,052 lb, for bag- 
gage and 4,468 lb. for cargo. 

Capacitv for cargo, mail and baggage 
is 850 cu.' ft. Fuel ssstcin capacitv is 

10,770 gal. for a weight of 72,159 lb. 
at 6.7 lb. per gal. for kerosene. 


Dimensions specified for the SSO in- 
clude ssing area 2.000 sq. ft.; span 120 
ft.; height 57 ft., 5 in.; length 124 ft., 
2 in.; lusclage depth 149 in.; fuselage 
width 1 58 in. and mictior width 128 in. 

In the standard first-class configura- 
tion with fmir-abrrast scitiiig, the 128- 
in. inside width of the fuselage allows 
50 in. for each of the two scats abreast 
and a 28-in. aisle bebveen. Scat spacing 
is 58 ill. contcr-to-ccntcr. Spacing be- 
tween rows of five abreast seats in the 
coach version is the same. I'nt two 
scats abreast in the coach. 45.1 in. is 
allowed; for three seats abreast 64.4 in. 
is allowed, with 18.5 m. for the aisle 

\Auioiis combinations of four and 


in the cabin without additional fittings. 
Alternate Seat Plans 

Alternate arrangements include; First- 
class 88 scats; first class with divider, 
84 scats; coach 114 scats; coacli with 
forward lavatory, 1 1 2 seats; coach ss ith 
forward lavatory and buffet, 109 seals. 
Five mixed-class versions vary from 
combinations of 24 standard and 74 
coach scats to 56 standard mid 54 coach 

Convair reports another arrangement 
in which the entire plane is laid out 
in a compartmented club-lounge style, 
seating up to 98 passengers. 

Block times calculated bv Convair 
for some of the typical routes for the 
880 include; New Yotk-Los Angeles. 
2,468 miles, four hr., 41 min.; Chicago- 
Miniieapolis. 547 ini., 40 min.: Chi- 
cago-New York. 729 mi., one hr.. 52 
min.; Dakar-Lisbon, 1,737 mi., three 
hr. 15 min.; New York -Shannon. 5.074 
mi., six hr., 29 min,; Miami-Panama. 
1,156 mi., two hr., 15 min,; Miami- 
New A'ork, 1,091 mi., two hr., nine 

At 117.000 lb. landing weight, with 
no coinpromi.se in the payload of 
22,560 lb., the 880 can land at more 
than 1 50 domestic airports. 

For trip lengths of 2,000 mi., a block 
speed of 556 mph. and average airspeed 
of 612 mph. under zero wind condi- 
tions can be realized, according to Coii- 
sair calculations. For a trip length of 

1.000 mi-, block speed is 51 5 mph. and 
average airspeed is 61 5 mph. under zero 
wind conditions. 

Runway Needs 

Considering range as limited by run- 
way length, a 5.550-ft. tunsvay will be 
adequate for landing and takeoff to 
operate in ranges up to 2,050 mi. svith 
the CJ-805-1 engine- TTic advanced 
cnginc-CJ-805-5-will permit opcr.ition 
to approximately 2,450 mi. with the 
same runway length under standard 
conditions at sea level, calculations 
show. Information is that the CJ-S05-5 
mav permit this distance to be strcldicd 
to 2.800 mi. 

lurst-class space payload. Convair 
says, can be carried to a range of 5 790 
mi.; tourist to 5.460 mi- and a niaxi- 
miim weight payload to 5,500 mi., 
without restriction bv maximum struc- 
tur.il takeoff gross and carrying reserve 
fuel for three-quarters of an hour, plus 
250 mi- under zero wind conditions. 

Maximum speed of plane is 615 
mph. true airspeed at 22,000 ft. at 

150.000 lb. gro.ss. Limiting Mach num- 
ber is .85 at 25.000 ft. 

Operating Costs 

Convair's studies of direct operating 
costs versus range with zero-wind an^ 
engine material costs based upon the 
engine manufacturer's guarantee of S22 
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per engine liour for the first two y ears 
of operation show that: 

• Direct operating cost per scat mile in 
the S8-passaigcr first cb.ss version is 
2-1 cents for a 300 mi. range, 1-79 
cents for 500 mi- 1.65 cents for 200 
mi., 1.575 cents for 1,000 mi. and 1.5 
cents for 1,500 mi. where the nine 
begins to flatten out. 

• Direct o|>etating cost per scat-mile in 
the Il4-pa.ssengct tourist class is 1-6 
cents for 300 mi- 1.385 cents for 500 
mi,, 1.26 cents for 800 mi- 1.215 cents 
for 1,000 mi- 1.158 for 1,500 mi. 

• Direct operating cost per airplane 
mile is S1.85 for 500 mi- 51.58 for 
500 mi- S1.45 for 800 mi., 51.585 for 

1,000 mi. and 51.52 for 1,500 mi, 

Boeing 

First production model of Boeing's 
707-120 is now being assembled and 
will be rolled out in October, with the 
first flight scheduled for December. 
T lie aircraft, scheduled to go to Pan 
•American World Airways, will first be 
used for Boeing fliglit test work. It 
will enter its Civil .Aeronautics Ad- 
miiiistiation's type certification flight 
test progcani by next spring. By the 
time the first production model begins 
its CA.A test progtain, additional planes 
will lie as'ailabic for the C.A;\ jirogram. 
•At the same fiinc, additional nc'v loond 
siqipicssor, thrust reverset and .dher 
dcvclopnicnt.s will be in flight test on 
the present prototype, enabling this 
work to be accomplidicd witliout slow- 
ing down the certification program. 

Boeing has scheduled mating of for- 
ward body section and wing of the i’au 
.American plane for next month. Power 
packages from Rohr arc due soon, to 
be followed by aft fuselage sections 
siibexintracted to Ryan. 

Northrop is building the outer 20 ft. 
of wing panels; Cleveland Pncnmatic 
T ool Co. the landing gear, and the 
Twin Coach Division of General 
Motors is fabricating vertical tail con- 
trol surfaces. Parts from these sniv 
contractors arc now arriving at Gocing’s 
Renton, W'lish- plant. 

Powerplant Proposals 

Boeing is offering scvaal planes in 
two |ilissical sizes with various power- 
plants. 'The 707-120, 220 and 520 are 
flic small airplane equipped svith J57, 
J75 and Conway hvpass engines icsyiec- 
liselv. Tbc large intcr-coiitincntal air- 
planes arc the 520. 420, using the J75 
and Conway respectively. Tooling is 
cimiplctc for the 120, 220 and 520, 
nearly complete for the 520 and 420. 

New spccificatioii.s call for increases 
in the Boeing 707-120 capacity from SO 
first-class p.i5scngcrs version to 124. and 
from 1 50 to 1 50 in the tourist configura- 
tion. Maxinmm gross weight was in- 
creased from 230.000 lb. to 248,000 lb. 


T he .same changes were made in tlie 
'07-220. 

The 707-320 and 707-420 models 
show mercascs from 124-146 passengers 
to 151-162 eonfigurations- .Alaxiinmn 
gross weight is raised to 296.000 lb. 
From 280.000 lb. 

In the larger airplanes, additional 
length is gained by adding to the con- 
stant cross section [Xirt of the fuselage: 
increased wingspan is gained hv adding 
to a new' center section to the wing, 
with outer panels remaining identical 
to those of the sui.illcr jets. This has 
meant little addition.il tooling for the 
larger planes. 

Boeing has a full scale mockiip in 
New A’ork. .Aiiotiier. in the Renton 
plant, is of the “basic" airplane in 
which various interior arrangcnicnts 
and designs can be tried. TTicrc :ilso arc 
four cockpit mockups and many 60-ft. 
typical scctiuns for customer interior 
tmints. In addition, there is a full- 
scale "class 5" inockup of the 70” used 
ns an engineering working tool for final 
fixer on subassemhiies, wiring bundles, 
tubing runs ind .icccssory imhillations. 

On the 707 prototy|re. whicii Boeing 
h's been flviiig for sonic lime now, 
C.A.A is permitting only flight tests of 
systems, sound siiptessors and thrust 
resersers toward tspc certification. ,\l- 
ic.ids tested on the “07 is an incom- 
plete prototsqjc of a Lear automatic 
fliglit control .system. \ production 
model of this s'.stein is being uset! in 
the KC-155. .Also being esafuated on 
the 707 is a Bendix Fclipse-Pioncer 
flight control vsstem. Sthednlcd for 
flight test in the future is a .SiK-rts flight 
control svstcni. 

It also is tciitativelv |)lanncd that the 
prototvpc “fl” will be used bs Boeing, 
the C.\.\ and iiulividual airlines for air 
rraffic control imcsrigations and route 
familiarization work along with otlia 
tvs- progtains. 

Production Area 

Cuiientlv. Boeing's Transport lAisi- 
sion, whitli is building US.M ’s KC-155 
as well as commercial jets, utilizes 2.5 
million tq. ft. of covered area for |)ro- 
ductiTn. It has an idditiomi! "50,000 
so. ft. imder coiistnictimi. (xirtioiv of 
wliich almady are being used. 

•All mockups. as well as fuscl.igc final 
assembis , arc to he inosod into this new 
area within the next scser.il iiionllis. 

Total employment for the Transport 
Division now stands at 1 5,000 and is 
cx|)cctcd to rise to 20.000 bs tlic end 
of the year. 

Delivery Dates 

Customers for 141 jets worth 5638 
million including spares, number of 
planes ordered and date of first deliven'; 
• Pan .American, six 120s and 17 320s 
due in December, 1958. and .August. 
1959, respectively. 


• .American .Airlines, 50 707-1 20s, Fcb- 
luatv, 1959. 

• Sabena, four 520s, Deeemlict. 1959. 

• Air France, 17 520s. November. 

1959. 

• Air-India, 'I'liree 420s. January , 1960. 

• British Overseas Airwavs Coqi-, 1 5 
420s. December. 1959, 

• Braniff. five 220s. October. 1959. 

• Continental, four !20s. May, 1959, 

• Lufthansa, four 520s, Deccinher. 

1960. 

• Qantas, seven 120s. May, 1959. 

• TAA'.V, nine 120s and 20 520s. due 
.April and November. 1959, respec- 
tively. 

Fairchild 

I'airchild plans call for production 
only on the luikkcr F-27 Fiiendsliip, 
powered by two Rolls-Royce Dart en- 
gines rated at 1.680 eshp. T yix: certifi- 
cation and flight test of the 56-p.is- 
seiigcr plane will bo accomplished at 
the l-'okker fachin in Holland, with 
U.S. C.A.A official's in attendance. 

I'ooling for production of the air- 
craft, for which Fairchild has 62 firm 
orders from local scnice airlines and 
corporations, is 60"^ coinjilctc. 'ITic 
com|xniy also has orders for 14 Friend- 
ships from foreign customers who will 
p.iv ill foreign curremey. 

Materials for outer wing panels, ver- 
tical and horizontal tail surfaces have 
been cut and arc in asscinbly jigs 
at llic Shawnee. Okla., plant of Jonco 
Aircnift. Fairchild’s wholly owned sub- 
sidiary. F'airchihrs Hagerstown, Md„ 
|)!anf is now being .irr.ingcd and tooling 
constructed to accommodate the F-27 
production line. 

Lockheed's M.iticlla, Ga.. plan' has 
.1 subcontract to build the F-27 fuse- 
lage. Pressurization and air condition- 
ing is being handled bv Fairchild's 
Stratos Division. 

I’airchild is now waiting for com- 
pltfioii of the type cettification, ex- 
pected in Jills, before entering ihcav' 
production schedule. Present plans call 
for two production models to Ik com- 
pleted bv the ctkI of this scat with 
heavy production buildup from there. 

No unorthodox maiiufacturing tceli- 
niqiios will be required for F-27. 

BEA Starts Comet 
Training in June 

Londoii-Rritish Overseas .Airways 
Corp. will start crew training this June 
with two modified dc Ilavilland Comet 
Hs. ITic airline is scheduled to tike 
delivery of its Comet l\'’s late next 

1 he modified Comet IIs w ill each 
have R.A 29 Avon engines in the out- 
board position, with less powerful 
Avoiis iiihoard- 
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greatest coverage of key cities enables American to serve the 
aviation industry better than any other airline! 

To be sure of fast forwarding and dependable on-time deliveries, specify American Airlines 
Airfreight. Because only American offers direct, one-carrier service to 17 of the top 20 retail 
markets, 13 of the first 15 wholesale markets, and 18 of the leading 20 manufacturing centers. 

AMERICAN AIRLINES AIRFREIGHT 

— flies more freight than any other airline in the world 
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Capital President Says Viscount 
Slandered by Competing Airlines 


By James Dailey 

New York-Capital .Airlines’ Vis- 
counts have been subject to ‘‘\icious 
and unethical attacks" by connoting 
airlines. Capital President J. II. Car- 
michael asserted. 

■'Since tlic first arrisal of tlic Vis- 
count in June of 19ss.'' Carmichael 
charged, "its operation has been sub- 
ject to tlic mo.st vicious and unctliical 
attacks on a eoiitiiming basis concen- 
trated on places tliat the attackers 
tlinuglit would do the most harm. I 
was thorouglily shocked and disturbed 
bv these attacks when I first learned of 
tlicm and I still am. . . . 

I want to sai' here and now lliat 
neither Capital not I as |ircsidaii, will 
ever lend ourselves to tills type of pro- 
gram used against us. We will ncs’cr 
employ such unethical tactics." 

Ciirmichael said tlic enmpetition, 
wliich he did not name, went so fat 
as to have its pilots deride tlic Viscmiiit 
to their passengers oscr tlicir airplane’s 
public address sistcms. 

lie quoted one pilot as telling the 
passengers: 

"Look sharply now and you’ll sc-e as 
fly past the Viscounts, If you want de- 
pendable scn'icc. steer cleat of Vis- 


Viscount Defended 

Carmichaci told of the attacks dur- 
ing a liincheon at the Society of .^uto- 
motiie Engineers’ National .•\cronavitic 
Meeting and made a defense of the 
turboprop airplane manufactured by 
X'ickers-Armsttongs. Ltd. 

Ca)>ital now lias 60 of tlic medium- 
range. 44-passengcr airplanes in opera- 
tion and 15 more on order. Carmichael 
said financing now has been arranged 
for the 15 and delivery is scheduled to 

' ^nic^colniwni lost S2.S million lust 
year. Init Carmichael said the X'iscount.s 
operated at a profit. 

"T’he Viscount carried Capital in a 
icar of transition." lie said. "The Vis- 
count is a good airplane and wc’ro not 
going to go broke operating it. We fly 
DC-ss, DC-4s and Constellations and 
SVC didn’t make a profit on any airplane 
blit the Viscount." 

Transition was one of the major ex- 
penses incurred bv tlic Viscount in- 
novation. Carmichael s;iid the tr.nisi- 
tion into the Viscount itself was less 
complicated and required less time than 
that into tlic DC-4s and Constellations. 

"That's another feature that people 
don’t realize." Carmichaci said. "Our 
pflots moving into the Viscount re- 


quited pilots to move up into other 

Altogether the chain reaction in- 
volved 1.595 flight persomicl. 615 of 
tlicm on Viscounts. Personnel trained 
for maintenance numbered 8S5. 

Carmichaci said the Viscount pro- 
gram wasn’t particularly difficult, that 
tlic turboprop is a relatively siin|ilc 
powcr-|)todiiction system and the major 
thing the pilots liad to learn and coni- 
pletdi understand was its fuel man- 
agement. 

Viscount Problems 

Reaction of pilots to the Viscount 
has been fasorablc, Carmichaci said. 
"1 myself have never flown anything I 
like better. The airplane is manciivet- 
able; its response is instantaneous. The 
airplane feels even smaller than it is, 
and there arc no mag.s to check. You 
just ta.xi out and take off," 

llic airline president admitted that 
the X'iscount had its problems. It was 
found that the cabin conditioning sys- 
tem "as inadequate: it "Oiildn’t cool 
sufficiently on the ground in simimcr 
nor heat in the winter. Janitrol air con- 
ditioning licked tile problem. 

Brake troubles were Capital’s own 
fault, he said. ’Ihc original steel lining 
wa.s switched to co|)|)cr to save weight, 
but the copper healed up and tlic .steel 
was reinstalled. 

Becaiibc of the BF.6 X'isconnt crash 
in Fiigl.ind recently, the Ca|)ital Vis- 
counts were witlidrawn from service to 
replace flap attachment bolts. Car- 
michael said there was no actual 
grounding, and the program was com- 
pleted in 11 hours. 

".\nd despite the nnnors," Car- 
michael said, "we liav c had no tronlilc 
with our landing gear, It’.s not the fault 
of the airplane wlien tlic pilot lands 
with lilt- landing gear retracted." 

Spar Criticism 

Carmichael said criticism of the Vis- 
count lias centered on its siiigle-.par 
«ing construction; that it was a fair- 
weather airplane and had insiiffic'Cnt 

Defending tlic single sp.ir, Car- 
michael said there arc a lot of theories 
on such constniction and no one has 
let proved anything wrong with it. 

"I notice that the comiictition’s at- 
tacks in this area tell off when cracks 
were found in his own airplanes’ main 

Cannichael blamed some of tlie 
Capital’s weather flying problems last 
winter on the high minimum weather 
requirements voluntatilv im|joscd on 


all pilots newly clicckcd out in the air- 
craft. This consisted of a 100-hr. tc- 

a uirement in the aircraft the pilot was 
ying. 

".\nvonc familiar with the equip- 
ment could liavc operated,’’ Carmichael 
said. “W hen you nave 1.500 pilots op- 
erating under high miniimnn require- 
ments you are going to spend a lot of 
time on the ground, and as you know 
last winter was one of the toughest 
ii’c’se experienced. But no"’ we’ve got 
one winter of filing under our belt. 
Watch us next year. Wc’ll have the 
Big Four airplanes looking down our 
tailpipes all "infer.’’ 

Carmichaci said the X'iscount was 
the best possible airplane for Capital, 
whose longest route is 1.000 mi. 

"W'c don’t contend that at the best 
altitudes we’re as fast as tbe DC-7, but 
gate to gate wc'rc betta because we’re 
easier to operate and more manemcr- 
ablc." 

In Fiiropc. lie said, BF.X is flying 

better, but there is too much traffic and 
congestion to do it in the U. S. 

"W'c’ie found the ideal range is 600 
mi. and we can do 750 mi. verv mcely. 
W’c didn’t buv them to operate any 
longer than that. W'c’d just as soon 
land at I’iltsburgh and refuel than "ait 
for hours in a stack oi er New York." 

Carmichaci told of a friend who com- 
plained of being forced to exchange his 
ticket from C.ipital to another airline 
for a W'ashiiigton to Chicago flight be- 
cause the Capital airplane wouldn't flv 
in the prevailing weather. 

"W'e turned 44 passengers oict to 
the opposition on that flight.” Car- 
michael said, "and «’e were sort of glad 
he was able to take them. My friend 
took off, flciv over Chic.igo for two 
hours and then landed at Tulsa." 

TWA Cuts Are Bejiun 
As Burjiess Promised 

Nc"’ X'ork— System-M’ide cuts in 
'I'r.ins World Airlines personnel have 
bogiin under a tightening-up program 

instituted by Carter L. Burgess, the 
carrier’s new president. Burgess told 
Avt,vi’io.v W'ekk tliat as many as 1054 
of TW'A's people might be released 
temporarily to bring about a mote bal- 
ance work strength (AW’ Feb. 4. 
p. 41). 

Reductions so far haie amounted to 
less th.m lialf of tliat percentage, .Xvi.s- 
TioN Werk has learned. Between 500 
and 1.000 employes "ill be affected 
during a period which began late last 
month and will end by the middle of 
this month. I’W'.^’s personnel total 
is about 20,000. 

Cuts have been inostlv in T\V.\’s 
■■housekeeping’' units. Little or no re- 
duction in operational or maintenance 
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Aircraft stay ready with the extra long life, accuracy 
of General Electric “one-unit” thermocouples 


Unit construction, an exclusive feature of General 
Electric thermocouple systems, assures an accurate, 
reliable, and long lasting temperature detector for the 
most modern jet engines. 

SYSTEM LIFE is equal to the overhaul period of most jet 
engines. Reports indicate that system life in several 
applications has exceeded 1000 hours. 

UNIT CONSTRUCTION means that the thermocouple 
and harness are permanently attached to one another. 
This eliminates the connection between thermocouple 
and harness -a major source of trouble in past thermo- 
couple systems. 

ACCURATE TEMPERATURE READINGS and reliable 
operation in the most advanced aircraft are assured by 
General Electric harnesses and connectors which resist 
ambient temperatures to ISOO’F. 


MAXIMUM ENGINE THRUST with assurance of safety 
— is possible with General Electric thermocouple 
systems because the pilot is provided with an accurate 
indication of engine temperature. 

HIGH ACCURACY and long life are assured by General 
Electric thermocouple systems because unit construc- 
tion increases resistance to high ambient temperatures 
and reduces the number of error-causing mechanical 
connections. 

A COMPLETE LINE of aircraft instruments for military, 
commercial, and business aviation is offered to the air- 
craft industry by General Electric's Instrument 
Department at West Lynn, Mass. 

For further information, write to Section SS6-6, 
General Electric Company, Schenectady S, N. Y., or 
contact your nearest General Electric Apparatus Sales 
Office. 


generalB electric 


pciionnci lias been made ot is plmined- 
Thc airline is expecting delivery of new 
ct|ui|)incnt, and the approaching suin- 
nicr liigh-traffie season will call for some 
expansion of operating work force. 

Scrxicc functions within the airline 
arc included in the housekeeping catc- 
gon- which lias felt the brunt of the 
cuts. I'dr example. TW'A'x industrial 
relations department, which formerly 
consisted of the Atlantic, Central and 
Western regions, lias been primed to 
two units, witli the Central region 
eliminated. 

Any furtlicr cuts are imliLcly until 
after the peak season. 

SHORTLINES 


> Middle East Airlines, an affiliate of 
British Oiersens .Airways Carp., will 
inaugurate four new scm'ces and in- 
crease flight frequencies on three estab- 
lished routes as features of its summer 
flight schedule. The new roiites-lkiriit- 
Roinc-London; Bcirut-Istimbiil-A'icmia- 
I'rankfurt; Bciriit-Bahraiii-noha (Per- 
sian Gulf), and Ikirut-.Athens-Zutieli- 
I’aris. Plights between Beirut and 
Cairo and Bcirut-Kuwait will be in- 
creased from tliree to fiic; tlic Bcirut- 
Baghdad-Tclicran flights from one to 


► United Ait Liocs and Quebecair ha\ c 
signed an interline agreement per- 
mitting each carrier to issue a single 
ticket ot svasbill for passengers or 
cargo on the other airline. United 
now lias a total of 16-1 interline agree- 


► International Civil Aviation Organiza- 
tion has transferred its North ,Amcrie-.in 
and Caribbean regional office from 
.\loiitte-al to -Mexico Citv in order to 
put the office nearer the states it serves. 
The region covers Canada, the U. S-. 
Mexico, the Doniinican Republic. K1 
Salvador. Cuba, Guaicniiila, Honduras 


► Swissair will begin non-stop flights 
from New York to Lisbon on May ,S- 
Thc airline will offer two flights a 
week ill DC-7C aircraft. Flights will 
continue on to Geneva and /nrich. 
Swissair will be the first Isuropcaii 
carrier to offer service between the 
U. S. and Lisbon. The service will 
be part ot Swissair's summer schcdnic, 
wliieh alsu features non-stiip fliglits 
from New York to Colognc/finnii and 
Switzerlaod and others routed via 
Shannon. Ireland. 

► United Air Lines has added special 
menus for babies on all flights, with 
a choice of four entrees, three fruits, 
dessert, crackers and milk. 


AIRLINE OBSERVER 

► Civil Aeronautics Board ii forecasting ,i subsidy-free year for domestic 
trunkline, transatlantic and transpacific operations for the first time in its 
historv. Subsidv estimates for 1958 arc confined to S28 million for 15 
local krvice carriers, S4 million for tlircc helicopter airlines. S6 million for 
eight carriers serving Ahiskii, S283.000 for two airlines operating within 
Hawaii and SI. 7 million for Braniff and Paiuigra Latin .American services. 
Pan American’s previous accrual estimate of S7.3 million for 1937 has been 
cut to S2.5 million, and the subsidy accrual of S3. 5 million originallv 
estimated for 1958 has been eliminated. 

► Air Transport Assn, has warned that “bomb hoaxes” are covered by public 
law and that .sueli a hoax, as well as actual attempts at destmetion of an 
aircraft, would bring in P'edcral law enforcement agencies. Latest in a series 
of crank notes was received by Soutlicrn Airways. 

► .Majoritv of air route traffic control centers and towers arc now opcr.iting 
on at least a 4S-hout week because of the shortage of trained controllers. 
Civil Aeron.nitics Board says that, in some instances, controllers arc working 
60 to 70 days without a day off. 

►Trans-Canada Air Lines will reduce fares on its Canadian routes where 
there arc no eonqsetiiig airlines. 'Ibe carrier also wants to retain its monopolv 
on transcontinental Canadian routes and increase its service to tlic U. S. 
witi; routes from Motvtrcal to Boston, VA'innijvcg to Miiinea|x>lis and Van- 

► Intcrnatioiui! Civil Aviation Organization is calling for an improvement 
in air traffic control and navigation facilities in Central and South .Amcriea. 
'Ilie group has labeled the deficiency "the largest gap in the world-wide 
system of flight infonnation" and attributes lack of sufficient trained per- 
sonnel in govcrnmciil service as the chief caasc of the problem. 

►Air Traffic Controllers Assn, has been granted permission by the CAB 
to participate in all accident investigations involviug air traffic control. 

►.Air Line Pilots .Assn, reports that 17 pilots flying commercial airlines art 
over 60 vears of age. .ALP.A president Clarence Saycn told tlic Senate 
Comiiietcc Committee tluit “in air transport, mature men of good judg- 
ment arc requited more than daring” in emphasizing liis point that the 
relation betweeii chronological age and pliysica! fitness is vague. 

► .Assessment of airlinc-s to cover regulatory costs of tlic CAB in rate making 
and route certification was suggested again in recent hearings of tlie House 
.-Ajipiojiriatinns Cuinmiltce. .M. C. .Mulligan, CAB secretary and coiiiptrollci. 
testified that levying of charges against individual carriers or applicants before 
the Board had been studied as a means of reeoiijiing regulation costs. Study 
was siisixmded, liowevcr. in conqsliance with a request from the Senate 
Interstate and Foreign Comriiercc Committee jxmding an investigation to 
dctcTiiiinc whcdiier such a plan would require statiitorv aiithoritv. 

► Civil Aeronaiitivx .Administration is devoting 33% of its engineering 
staff to jet transports and related problems. 

►Civil Aeronantics Board is authorized only five supetgxadcs in its 625 ]>ct- 
somicl coiiqvleineiit. I hcy include general counsel at GS-17, associate gen- 
eral counsel at GS-16, director of tlic Bureau of Air Operations at GS-17, 
associate director of the Bureau of Air Operations at GS-16 and executive 
assistant to tlie cliairman at GS-16. Board Cliainiian fames Diirfcc told a 
House appropriations subcommittee that he believed tlic CAB to be tlie 
smallest iiide|>endciil rcgiilatori agency within tlic federal government. 

► .Acronaves dc Mexico purchased two Bristol Britannia 302s for fiilv or 
August dcIivcTy. .Acronaves expects to get a Mexico City-Xcw A’ork route 
where it will operate the turboprop tnnisports. Ihc airline now opcrafcv 
Convair 340s and Douglas DC-4s and DC-3s on its Central American 
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20 M.P.H. HIGHER CRUISING SPEED 
GUARANTEED FOR YOUR DC-3 
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MORE ABOUT BRISTOL'S “WHISPERING GIANT” 

Noise-level tests prove that the Britannia WHISPERS! 



World’s largest, fastest, quietest turboprop 
airliner reduces noise levels to a new low 


Official noise-level tests at a large international airport 
have underlined the amazing quietness of Bristofs Whis- 
pering Giant. With a ground noise-level of 81 decibels 
when taking off. the Britannia was JO decibels quieter 
than jet transports flying today, 20-25 decibels quieter 
than current four-engined airliners . . . and quieter even 
than twin-engined airliners. 

The Britannia carries up to 133 passengers at amazingly 


low operating costs, She is the world's mostversatilcair- 
lincr because she maintains her matchless standards of 
efficiency and economy on an extremely wide variety of 
stage-lengths . . . from 5,500 right down to 200 miles. 

Powered by four 4120 h.p. Bristol Proteus turboprop 
engines, the 175,000-lb. Britannia cruises at a guaranteed 
400 m.p.h. with all the smoothness and whispering lux- 
uiy associated with turboprop flight. 


The Britannia has been more thoroughly pre-operation- 
ally tested than any airliner ever before. Her structure 
has undergone over 54,000 simulated flying hours in a 
pressure tank . . . while her engines have bran proved in 
more than 74,000 flying and bench hours. 

She is the latest product of a company long renowned 
for progressive ability, achievement and reliability in avia- 
tion techniques. 

The Britannia has met with worldwide recognition and 
demand. She is now in commercial service with British 
Overseas Airways Corporation and has also been ordered 
by Northeast Airlines, Canadian Pacific Airfines, El A1 
Israel Airlines, Hunting-Clan Air Transport. The Royal 
Air Force and The British Ministry of Supply. 


BRISTOL ^ 

Britannia 

BRISTOL AIRCRAFT LIMITED • ENOLANO 




MISSILE ENGINEERING 



UNITS IN SIZE from smoll «lv« to complete combiisKoii chninbers are tested iu the eomponents test boilding of the Army Ballistic 
Missile Agency at Redstone Atscual. Ibe cold calibration test stand is io tlie baebgimind (top and left of center). 



Hand-Picked Team Develops Jupiter 


I luntsvillc, Ab.— Development of 
ballistic missiles for Army Orcliiaiicc 
Corps is assigned to a liand-pickccl out- 
fit witli a top prioritv; 'I'he -Arms Bal- 
listic Missile .Agency. 

I'lie Agency’s work load is currently 
ptoportioned fcettreen tsvo inajtit missile 
efforts; 

• Redstone XSSM-A-H. a surface-to- 
surface tactical missile that doubles as 

ate range ballistic missile. Redstone 
range approximates 200 miles. 'Ilic 
missile is in production at the Chrysler 
Corp. in Detroit. Troop training and 
noaponization lias begun with Redstone 
and it will soon become a field weapon 
nitli the .Army. 

• Jupiter, ,i siirfacc-to-snrface intcrniedi- 
atc range ballistic missile (1RBM|. 
Range requirement for this missile is 
1.500 nautical miles. Jupiter was orig- 
inalh planned for eventual use by both 
Army and Navy, but the recent direc- 
tive issued by Secretary of Defense \A'i! 
son took operational rcspon.sibility for 
missiles of IRBM range from the .Army 
and gave it to the Ait h'orce. Jupiter 
will be evaluated technically later tins 
year (1057) against the Air Torcc-spon- 
bored. Douglas-developed 'Ilioi IRBM 
and the better missile probably will go 
into service with Air Force and Nav y . 

Commander of ABMA since Febtu- 
arv 1956 is Maj. Gen. J. B. Medaris, 
who organized the .Agency in Novem- 
ber 1955. Chief civilian scientist on an 
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operating level is Dr. Wetnlicr von 
Braun. 

ABM.A’s organization is unique 
within the framework of U. S. missile 
development programs. On a cliart, it 
is a single box witli a single line con- 
necting it to the Office of the Chief 
of Ordnance- nietc arc no other eche- 
lons, no other lev els of responsibility or 
iiutliority. 

Autonomous Group 

It is an autonomous, self-contained 
orgimizalion with the capability to over- 
see the ballistic missiles program from 
basic research right througli to the 
issue of missiles to troops. Tlic Agency 
does rc.voarch and development, design 
and prototype manufacturing, testing 
and firing of ballistic missiles. It trains 
individuals and units for ballistic mis- 
sile opciations. 

It directs and controls the ballistic 
missile pipeline between industry and 
battle use. 

.ABM.A operations ate along the lines 
of bvo concepts basic to .Army Otd- 

• Mission arsenal concept, which places 
resiaiusihilily and anthority for devel- 
opment and procurement of classes of 
malerial with a single arsenal: automo- 
tive at Detroit, ammunition at Joliet, 
weapons at Rock Island and missiles 
at Redstone. ABM.A is an Agency, 

mistakenly think, a part of Redstone 
Anenal, although it is housed and 
otherwise supported by that arsenal. 

• A\'ca])on system concept, which 
placc.s responsibility for development 
and integration of a new weapon into 
the hands of a single authority . This 
ameept has been part of vvtitten Ord- 
nance Corps policy since 1947. One 
of the first such svstems was the .Armv's 
Nike anti-airciaft'missile with Western 
Mlectric Co. carrying the complete re- 
sponsibility. 

To operate within these conceptual 
boundaries and to carry out its defined 
mission. .ABM.A has developed an or- 
ganization ]>artly classical and partly 
new. Gen. Medaris has the usual mis- 
sion st.iff and service staff commmi to 
most mililatv establishments. But the 
stroiigcst line on the ABNfA chart runs 
between Medaris’ office and the three 
operating divisions; 

• Development Operations Division, 
consisting of nine laboratory groups and 
a technical liaison group. 

• Industrial Operations Division, made 
np of the procurement operations and 
production engineering branches. 

• Sup]X)rt Operations Division, embrac- 
ing maintenance engineering, supply 
and distribution and training btanebes. 

Biggest of the three units is the 
Development Opcr.itions Division, 
headed by Von Braun. Here is concen- 
trated the research and development 


vkill that goe.v into the life cycle of a 
ballistic missile. 'I hcory and practice, 
fabrication and firing comes under the 
purview of tins division. 

'I’he nucleus is formed of ex-German 
seientists-novv U- S- citizzrns and thor- 
oughly Americanized— who came to this 
country after a hectic roundup of tech- 
nical personnel at the end of World 
W'ar II. 

Each of the nine laboratories vmder 
Von Braun, plus the technical liaison 
group and 'the research projects office, 
is headed by one of these men. 

Ballistic missiles arc an old experi- 
ence to these dcvclo|>ers of the A-4 
rocket, father of the Redstone and 
grandfather to Jupiter. Individual ex- 
perience with these types of weapons 
extends back about 20 years for most. 

Technical backup for tliesc scientists 
and engineers is a collection of avail- 


able facilities— with additional ones be- 
ing built— that most of the men believe 
to be the finest amvvhere. Digital and 
analog computers, a Mach 6 wind tun- 
nel with a 14-in. square test section, 
and a new structure and mechanical 
laboratorv with t-.ipaeity to test missiles 
in a vertical attitude under simulated 
loads, ate all part of the extensive lab- 
oratory equipiiicnt- 

But the outstanding portion of the 
facility is the test stand area. 

Test Area Two 

Tlie protruding towers of Test Area 
2 stab the flat skyline .south of -ABM.A s 
modern headquarters building. Domi- 
nating the grouping is a I40-ft. high 
concrete tower capable of clasping two 
Jupiters in pre-flight test rims of the 
complete missile system. 

In its present state the test area rep- 
resents about S12 million in structures 
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;iii(] cijuipincnt. It mis designed iind 
laid out witli tlic idea of complete flex- 
ibility ill mind, so tliat any fotcsecubic 
missile, ani sistem, siih-systcin or eom- 
ponciif, could be clicckcd out under 
simulated operating conditiuus— cold or 
hot— at ain stage of its development. 

To do this, the scientists 

planned four test shinds: 

• Component test, wlicte units r.inging 
m size from small valves and regulators 
to complete combustion chumbers can 
be tested under emironincntal condi- 
tions. This is the first stage of any 
prosing operation. 

• Cold-flow stand, where |>o\scr|)Unt 
lomponeiits can lie checked either as 
intlii'idual pieces or as a complete sys- 
tem under simukited opiciating condi- 
tions. But as the name indicates, these 
arc "cold” tests— without comhiistion- 
ti) establish the basic flow parameters 
elf the system. 


• Poweiplant stand, where a eumplctc 

mis.silc powerplant s\ stem— tanks, 

pumps, lines, combustion chamber- 
can be positioned in a vertical frame 
and run through a complete flight ci clc. 
Sistem performance, starting reliability, 
consistency of pcifcmnancc arc just .i 
few of the major results from tests in 
such a stand. 

• Static test lower, where a eumplctc 
missile— tcadi otherwise to be dcliicrcd 
—is pre-flight tested in a captiie atti- 
tude. This huge concrete tower is the 
first of its kind to be designed- Instead 
of Ixiing anchored to a inountain, it 
cliiiK to the earth, resisting thrusts tliat 
eonfil go as high ns lialf-a-million 
|xnmds. It's an Ercetor-sct kind of 
toner, whose platform.s and senicing 
arms cun be repositioned to accoinino- 
datc new cmifigiiraticms. In three weeks 
lime, the stand can be coinplctcli al- 
tered to take any new shape of missile; 


It was designed to h.nidic am foresee- 
able shape and size that the mission 
might demand- Nearby is a standard -13- 
ton Naiy .shipiard crane which hoists 
the missiles in and out of the tower. 

'Hie stand can test two complete 
missiles at once because of its double- 
sided design. Nc.ir its base arc a pair of 
giant angled buttresses that ate tlie blast 
deflectors. Down their inclined faces 
water rushes during the tests to protect 
the concrete surface and the footings, 
llic stand water system lias a capaciti 
of 12.000 gallons per minute. 

'I'hc static test stand, the posserplaiit 
st.ind and the eold-flow stand are all 
tied Into a single data-gathcring system. 
Other Lgborotories 

Names of the other laboratories in 
iIk' .\BM.\ complex define their mis- 
sions. .\croballistics operates the wind 
tunnel aiirl tlevises new techniques for 
model and flight testing. 'I'hc Compula- 
tion laboratory, in addition to its ob- 
vious task. also develops and operates 

Missile prototipcs arc built bv the 
l''abrieation laboraton. which also is 
charged with the responsibility for guid- 
ing production of the missile on its 
release to indnstry. 

Guidance and Control laboratory con- 
timics the inertial naiigation system 
work that began with the rudimentary 
system used in the \'-2. major con- 
tribution of tins lab lias been its work 
on ait-hearing giros with c.xtrcmcli low 
drift rates. 

Liunching and liandling apparatus 
and its dc\ eflipnient is the rcsponsiliilitv 
of tliat laboratory. Tlic nine mobile 
units that comprise a Redstone batters 
were planned and desclopcd in tliis unit. 

Pride of the Structures and Mechanics 

liiboiatory liasn't been built yet. but 
it's a multi-million dollar threc-stoiy 
structure that will give the lab niucli- 
needed sp.icc to carts out its job of 
structural development and test. P.irt 
of the iicss- hsiildiiig svill be a sertical 
structure that will take a complete 
missile for carrying out simulated flight 
load tests- 

System Analysis and Reliability labu- 
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Olin Mathieson 
Chemical Corporation 
one of the world's largest 
suppliers of Chemicals, Metals and 
Packaging Products, announces 

an important new 
source of Aluminum 


A MAJOR NEW OLIN MATHIESON DIVISION - WITH 
A DYNAMIC NEW CONCEPT OF QUALITY AND SERVICE 


Important news for users of Aluminum and other metals 
is the full-scale entrance of Olin Mathieson Chemical 
Corporation into the primary Aluminum field. 

Right now, limited quantities of Olin Aluminum are 
being produced at four locations, and soon an initial 
annual capacity of 240 million pounds will be a reality, 

Benefiting from Olin Mathieson’s already extensive 
experience in the metals field, Olin Aluminum will be- 
come a major source of unusually fine-quality Alumi- 
num. And as a result of its full integration — from 
Bauxite to rolling mill— Olin Aluminum will be in a 
position to assure its customers a dependability of 
delivery that will be of vital importance. 


A New Concept of Service Standards 
Of equal significance is Olin Aluminum’s new concept 
of service standards. Its new plant facilities will be the 
finest, most modern in existence — thus assuring the 
ultimate in production quality and economy, Its tech- 
nical staff is composed of men of broad and extensive 
experience — ready to work side by side with your own 
engineers toward the one best solution to any of your 
Aluminum problems. And Olin Aluminum’s new sales 
team consists of men with a minimum of five years 
of thorough experience in the Aluminum field. 

The combination of these three things— new plant, 
experienced technicians and imaginative service per- 



sonnel-will result in Aluminum of competitively 
superior metallurgical quality, tolerances and finishes. 

A $300 Million Investment 

Behind the birth of Olin Aluminum lies an exciting in- 
dustrial drama. Recognizing the growing world need for 
Aluminum, Olin Mathieson — already greatly experi- 
enced in the production of non-ferrous metals ihrouglt 
its Western Brass Mills Division— joined with Revere 
Copper and Brass to organize the Olin Revere Metals 
Corporation. The purpose of this united effort was to 
construct and operate the complete facilities necessary 
for the production of primary Aluminum. The Olin 
Revere Shipping Corporation was formed to import 
the huge quantities of Bauxite needed, and keels were 
laid for its three giant new 16,000-ton ore ships of revo- 
lutionary design. 

Simultaneously, at Burnside, Louisiana — an ideal 
deep-water port— construction was begun on a large new 


Alumina plant. And on the Ohio River, at Clarington. 
Ohio, work was begun on the first reduction plant ever 
to have its own integrated coal supply and power- 
generating facilities. These new plants, fruits of a 8300 
million investment, form the assured source of supply 
for Olin Aluminum. 

Better Tolerances, Finishes and Alloys 
Two-thirds of the output of this fully integrated primary 
Aluminum production system will go directly to the 
new Olin Aluminum Rolling Mill at nearby Omal, Ohio, 
and to other Olin Aluminum facilities in the Midwest, 
on the West Coast and on the Gulf Coast. From these 
modern plants will flow custom-made Aluminum better 
adapted to your individual needs than any you have 
ever before been able to obtain. That is the goal of 
Olin Aluminum; a new concept of quality and service 
in the Aluminum Industry. 


you more about our services 
and to explain how custom-made 
Olin Aluminum can help you 
cut your present manufacturing 
costs. Meanwhile, as you plan 
your immediate Aluminum needs, 
we cordially Invite all inquiries. 

Olln Mathleson Chemical Corporation. 
460 Park Ave.. New York 22. N. Y. 



Producers of many fine products 
under such brand names as 

WINCHESTER • OUIN • SOUIlBS 


Watch for Further News About the 
Big New Name In Aluminum 



S 


"Weajioiiizulion” 

"WeapontMtioii" is the latest of llic 

It refers to the process by which 3 tested 
missile prototype is integrated into a corti- 
plctc weapon system with all its ncccssarv 
handling, servicing, Irjiisporting and main- 
taining gear. Chronologically, tveapoaiza- 

development test program, although plan- 
ning and designing for wcaponisadon bc- 
gins-ot should begin— oliiiost at tlic start of 
the program, 


riitorv is another of tlie different types 
of onignizations tliat keep showing up in 
ABMA. Systems analysis is self-explana- 
tory. Reliability, generally assumed to be 
cvetybody’s responsibility and therefore 
in practice nobody's, is one assigned 
task of this lab. At every stage of missile 
development, specialists from this 
unit arc tlicie with recommendations 
or analyses, aimed at improving the re- 
liability of components and systems. 

Firings of test missiles is done at the 
Air Force Missile Test Cenfer at Cocoa, 
h'la., by the Missile Firing Laboratory. 
Missile Procurement 

Tlie Industrial Operations Division, 
licaclecl by Col. John M. Stark, has 
a dual responsibility in furtherance of 
Ihc life cycle of ballistic missiles as they 
progress through the Research and De- 
velopment phase into full scale pro- 
duction for held use. 

During the Research and Develop- 
ment phase, which is the primary re- 
sponsibility of the Development 
Operations Division, the Industrial 
Operations Division futnislies necessary 
support by arranging for the timely pro- 
curement of services, materials ancf com- 
ponents necessaiy for the fabrication 
and test of missile prototypes. 

As the design of a missile progresses 
to the point of standardization or 
“ueaponization” as the term is applied, 
the engineering and procurement per- 
sonnel of the Industrial Operations Di- 
vision assume responsibility for full pro- 
duction and procurement and continued 
engineering support. Tliis of course, in- 
cludes the establishment of a Quality 
Assurance program designed to main- 
tain this reliability and provide for con- 
tinued improvement of the missile sys- 

The Procurement Operations Branch, 
a major organizational segment of the 
Industrial Operations Division, receives 
from the Development Operations Di- 
vision reciuircments for components and 
subassemblies of prototype Research and 
Development missiles to be fabricated 
at this agency. For those missiles which 
are operational, the Support and Train- 
ing Divisions likewise furnish total re- 
quirements for missiles for evaluation 


firings, training and stock pile for field 
use. The analysis of all these require- 
ments culminates in a planning opeta- 
lion which includes a phasing in of all 
inmpnnents and a study of such aspects 
as Ic.id time and a (Ictcrininatimi of the 
iicccssarv' deadline fur com|5oncnt pro- 
curement. 

Once the piucuicmcnt schedule is 
established, it is placed under continu- 
ing coordination with all necessary seg- 
ments of the agency to assure mission 
iiccmnplishments. All changes ate care- 
fully anal)7.ed to assure that no un- 
known slippage "'ill result. Changes in 
lead times ace carefully noted and ap- 
plied in forward planning. Preparation 
of budget data and future procurement 
requirements thus have the benefit of 
current experience. 

Once a procurement plan is firm, ac- 
tion is taken through the Ordnance Dis- 
trict Office complex to buy the items 
and services requited. Good procure- 
ment practice is a must with quality 
and certainty of delivery on schedule 
as |)Uraimnint considerations in selecting 

\\'hen contract is consummated, con- 
tiiiuDiis follow-up is maintiined to as- 
sure compliance with desired delivery 
requirements- 

Dnring the Research and Dcvclop- 
nient phase of missile system programs 
under ABMA cognizance, the Engineer- 
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The ’57 Beechcraft Twin- Bonanza offers more 
payload, carries more cargo, has greater range, 
gives better performance, has more 
visibility, more passenger comfort, is 
more quiet, has more safety features, a better 
safety record, comes more completely 
equipped, has higher resale value 
than any other airplane in its class! 


Ask about Beechcraft’s complete 
financing programs. Your Beechcraft 
distributor or dealer will provide 
complete information, or write 
Beech Aircraft Corporation 
Wichita 1, Kansas 



BCECHCRAFTS ARE THE AIR FIEET OF AMERICAN BUSINESS 


mg Branch of hidusfual Opetations Di- 
vision is rcs|X)nsiblc for laying ground- 
work uliich will later facilitate conduct 
of 4 production engineering program. 
To this end, Engineering Branch pet- 
snnncl keep abreast of Research and 
Dcvelopnrcnt progress and interject pro- 
duction engineering requirements to the 
CNtcnt that these do not compromise 
Research and Development efforts. 
Thus, quality assurance program is ini- 
tiated. arrangements are made fot 
preparation of documentation in accord- 
imce with approved format, and engi- 
neering service is rendered in liaison 
between tire Rcscarcli imd Development 
.ftoup and tlic Procurement Operations 
Bnuich whicli processes all technical 

Design Improvements 

Beyond the aforementioned responsi- 
bility during tlie Researcli and Develop- 
mnit pliasc. the Engineering Branch 
of Industrial Operations Division is fully 
responsible for all engineering work re- 
lating to ABM,-\ missile systems when 
they are ready for production as a tacti- 
cal weapon. The design evolved under 
the Research and Development program 
is normally functionally suitable, but 
this design can often be improved. Such 
improvements are made to eliminate 
components tliat may be difficult to pro- 
duce or may use inordinate amounts of 
critical materials; to eliminate non- 
standard items which may be rmslaced 
by standard ones without affecting 
functioning; or to improve reliability, 
operability, maintainability, or correct 
ueaknesses whicli are located during 
operational suitability evaluations and 

Unlike the Development Operations 
Division of ABMA. the Engineering 
Branch of Indrrstrial Operations Divi- 
sion is staffed to perform principally a 
technical management function. De- 
tailed redesign and re-engineering dur- 
ing production phase is normally 
Ijrnciircd as engineering service from 
industrial organizations or other Govem- 
nieiit agencies. 

Managerial Role 

In its managerial role, the opera- 
tions of Engineering Branch include 
the maintenance of controls to as- 
sure that all changes to initial design 
of systan equipment to improve the 
product are compatible within the sys- 
tem. consistent with user requirements, 
desirable from all other technical as- 
pects. and are scheduled so that there 
will bo timely availability of all com- 
ponent.s which are required for delivery 
of complete, congruous, tactical systems 
on established schedules. 

A staff representing a cross-section of 
the Department of the Army is assigned 
to the Agency with a single intent: To 
bring the influence of the user to beat 


on the development program at the 
earliest date. 

T he ,'Sriny hopes to save as much as 
two years in the development cycle of 
its missiles by using tliis .approach. The 
Dept, of the .hmiy stuff can monitor 
the program so that the five aims of tire 
using scrvicc-ruggcdncss, simplicity, re- 
liability, accuracy and flesibility-can be 
built into the missile system at an early 
stage. 

Senior officer of the Arnty staff is 
Col. C. G. Patterson, whose background 
includes service on the Research and 
Development Board and a tour at the 
War College where his thesis was a 
study of the influence of technology on 


strategy. Other officers on the staff are 
drawn from Continental Armv Com- 
mand, Office of the Deputy Chief of 
Staff for Logistics, Field Forces-but 
the majority are combat arm officers. 

Patterson emphasized that the Army 
officers arc a working part of the Agency 
and not simply liaison types. Only five 
of the officers perform administrative 
staff functions; the remaining 32 are out 
working in the laboratories. 

Feedback from these officers to the 
requirements branch of the Army Gen- 
eral Staff is constant, fonnal and in- 
fomial, said Patterson. In addition to 
providing this much-needed feedback 
link between the development agency 


Everybody talks about reliability 
. . . here’s what Hallicrafters has^ 
done about it: 7 ' ; ' , 



There is Just one answer lo reliability 
of guided missile components. 

The answer is ihorough. effeclive 
evahiaiion. 

Here at Hallicrafters, Reliability 
Evaluation is a separate and sell 
contained division— not an 
afienhoughl. 

Hullicraricrs new Reliability 
Evaluation Laboratory is one of 
America's iiwsi coinpleie facilides for 
environmental testing. Its specialized, 
highly (rained staff devotes full 
lime to your problems. 

Equipment is the very latest, much 
of it specially de.vigncd to provide the 
utmost extremes of impact, 
acceleration, vibration, temperature, 
altitude, and humidity in intricare 


hallicrafters 
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The imagination and engineering skills 
which created so many outstanding Pratt 
& Whitney Aircraft engines— from the de- 
pendable and efficient Wasp to the widely- 
used J-57 turbojet— are today pushing 
ahead in projects which can influence the 
whole future of aviation. 

Operating in the nose of this modified 
Douglas C-124 test bed aircraft, for ex- 
ample, isthe Pratt&Whitney Aircraft T-57 
propeller turbine. A major advance in its 
field, the T-57 combines a power potential 
never before realized in a propeller turbine 
with many operating advantages for effi- 
cient. long-range flight. Power plants with 
these capabilities are required for giant 
aircraft still under development. 


Such achievements show Pratt&Whitney 
Aircraft’s ability to develop the right kind 
of engine at the right time . . . whether 
piston engines, turbojets or turboprops- 
or entirely new engines of the future. 

Today, nearly every branch of theoretical 
and applied science is contributing to 
progress in aircraft propulsion at Pratt & 
Whitney Aircraft. Specialists in nuclear 
physics, advanced metallurgy and elec- 
tronics, chemical engineering and many 
other fields— all have vital roles. Whatever 
form the future takes ... in new principles 
of propulsion, new materials or new fuels 
. . . Pratt & Whitney Aircraft is prepared to 
offer continued advancement in power 
plant design and production. 


Pratt & Whitney Aircraft 




WHY IT PAYS TO SHOP AT THE BENDIX “SUPERMARKET'^ 

- NATION’S LARGEST PRODUCER OF SYNCHROS 


SHAFT POSITION-TO-OIGITAL CONVERTERS 



In buying prccisi< 
doesn't it make a lot o 
getting 







it — and at minimum cost? 

Best way to be sure you get 
all three is to depend on the 
Bendix “Supertnarket”. 

Our mass synchro production facilities - . . the nation’s largest 
. . - are constantly turning out just about all types of synchros 
imaginable. This means we can offer you immediate delivery of 
most synchro types— and minimum cost on all synchro types, 
even for small quantity orders. 

You can depend on the quality of Bendix synchros, too. They 
will equal ... or exceed ... the accuracy of any other synchros 
made today. Sound reasons why you'll be ahead to rely on the 
experience and mass-production facilities of BenJix. 
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Eclipse -Pioneer Division 



and the requirements bt.iiuh, the .\rnij 
dctachtnent serves to build up a pool 
of specialU truiiied ofliecr.s to help in 
the integration of missiles into field 
.scrsicc. 

ABMA Personnel 

One of the uiiusu.il aspects of the 
.\gcncr is that men man in it from 
Medaris dow n was h.nnd-pickcd because 
of his abilities. The officers are drawn 
primarily from the .\rmy's c<itcer maii- 
.igcmcnt program. In .some cases, a spe- 
cific man wasn't at ailablc when needed 
iiecausc he had just been assigned some- 
wliac. llis file is tagged; when his next 
assignment is due. he'll be heading for 
lluntssillc. 

Because of this kind of staffing, 
morale is high. There is a close pro- 
fessional relationship between the mili- 
tary and civilian scientists working at 
because of miituai respect for 
each other'.s skills. Medaris' own back- 
ground includes large amounts of engi- 
neering and field combat; lie knows 
botli sides of the missile coin. 

A large portion of tlie credit for tllc 
npcr.itioii of flic .-\gcncy must l)c placed 
directlv on tlic force of liis iscrsonality 
;ind the strength of Ills tcclinical kiiuwl- 

Ballistic History 

.■\tiin experience with ballistic mis- 
siles started with fesisibilits studies in 
the Slimmer of I94T. Guided missile 
program reached the firing stage in De- 
cember. 19-H, when "hatdsvare'' w-as 
fired Iw )et impulsion Lalioratorv 
.Uiout that time Ordnance Corps con- 
tracted with the General Electric Co. 
to form Project Hermes. Karh in 19-|s 
GM jKtsomicl started mo\-ing tiirmigh 
German scientific .irc-as with Chdnance 
Intelligence teams, examining and as- 
sessing the technical booh that was be- 
ing arandoiicd or hidden by the re- 
treating Germans. 

'I'hes- routed mil DPs .md s’agrants 
living in V-2 bodies stored near depot 
sites and sliippcd almost 100 c<im|)lete 
rockets back to the U.S. Thes went 
down m iiiiiic sliafts and abandime-d 
svclls to unearth documents and tcclmi- 

Ihcy roimdctl up the scientists 
and technicians wlm worked at 
Pccncmiiendc originally, and who hart 
moved tliat gre-at installation piece by 
piece to the Baiarian redoubt. They 
were sliot at .and spilt .it and cursed, 
lint they shipped back the lieart of the 
Gcmian ballistic missile ptogtam, coin- 
pictc with its people. 

After some months spent establish- 
ing the status of the Gennans-who 
were wards of tlic .Armv first, .and then 
special employes of the War Dept.— 
and straiglitciiin| out wlicther State 
Dept, or W'ar Dept, had cognizance, 
they were offered crnplosincnt with 


Ordnance Corps at I't. Bliss, T exas, do- 
ing missile devdopiiieaat. 

The patficnlar missile they dcs ckipcd 
there was known fiist as the Ilcimcs 11. 
a two-stage missile based on the geom- 
etry of the V-2 but with the warhe-ad 
replaced b\ a second-stage ramjet-pow- 
ered missile. CM was assigned the sup- 
porting task— drafting and fabrication 
scrsices. as well as firing responsibility. 
Redstone Enters 

Bv June of 19i0 the guided missile 
wort at Mt. Bliss had oittgrow n its sand- 
blasted site. The whole works was trans- 
ferred to whiit had been a Chemical 
Corps plant in Huntsville. .Ala., and rc- 


iiaiiied the Oidn.mcc Guided Missile 
Center, l.atcr this w-as changed to the 
Guided Missile Dcschipmcnt Division. 
Ordnance- Missile I.abomtories, and re- 
sponsibility for the Hermes II svas 
taken from GM and assigned to the Red- 

T he r.imjet-roekct idea was dropped 
and the Redstone dcselopnient dis'isioit 
wa.s directed in I9H bi the Chief of 
Ordnance to begin dcschipmcnt of an 
improved missile, tlie Major, later called 
Redstone. 

Between 1951 imdhite 1955. the Red 
stone program carried out its lia.sic fasks 
of research and development. The first 
test round was fired in .Angii.st. 1955 al 
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Assembly Line Advantages Result From 
LAMINATED SHIMS OF LAMINUM 


Aircraft assembly specialists in plant after plant after plant tell 
us essentially the same story, "iri/ft Laminunt we hold tohrances 
easily— as close as a thousandth." "HV sore time.” "IVe ciif coals. ’’ 
All these assembly line advantages are yours with laminated 
shims of Lamlnum because , . . 

1 . Lamlnum comes to you custom-cut to precise speci- 
fications. 

2. With all laminations securely bonded over their entire 
surfaces. Laminum looks and acts like Solid Metal. 

3 . Yet Laminum p-e-e-l-s to size— quickly, easily and 
smoothly— /or a precision fit right at the job. 

Then, with Laminum, you'll eliminate those costly extra opera- 
tions: no machining, no grinding, no stacking, no miking. 
And no grit between layers — ever! 

LAMINATED SHIM COMPANY, INC. 

Sfifm Headguarlers since ISIS 
5104 Union Street, Glenbrook, Connecticut 
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the .\it h'Drce Missile Test Center. 
Cocoa. I'la. Spurred bi the missiles 
pcrfonnuncL duiiii| these tests, the 
Army made the decision to go into an 
IRDM program built around the nu- 
cleus of Redstone's missile dcs’clopmcnt 
disision. 

Gen. Mcdiiris was assigned the )ob 
of organizing a new agency to handle 
the manifold problems of ballistic mis- 
siles for the Ann; , and ABMA «ns the 
result. \\'ork on the Redstone ncapon- 
izatioii and development of Jupiter 
progressed on schedule. 'Ilic onh tlireat 
of a break came wlicn the first news of 
the Wilson directive broke in the 
Ilimtss’illc area. 

'lire stories had hatdK appc.ircd in 
local papers before Medatis issued a 
sbateincnt clarifying the problem. It was 
jjosted on bulletin boards and passed 
nith routing slips from office to office. 
It is credited w itli as erting some of the 
minor panic that always results svhen 
policy decisions change the dirottion 
of a sveapons program. 

Early the following week Medaris re- 
empliasizcd some of the points in the 
M'ilson directive for the benefit of his 
staff. Dcvelopmenbil work on the Jup- 
iter will continue, he told them. 

"After all, this is not a new position 
for Army Ordnance." he said. "WeVe 
often made weapons for other sersdccs 


to shoot. We have no predilections 
about our customer.” 

N'ow only one hurdle remains be- 
tween Jupiter as a project and Jupiter 
os a progriini: The technical evaluation 
scheduled for this scar. At ABM.A, 
they're confident that thc\- will take 
that hurdle in their stride. 

Almost S14 million in ness- construc- 
tion is being added for the Agenw, 
which ss-ill cs cntually live on 5,000 acres 
of Redstone .ArsenaVs -10.000. 

N'ow under construction for .\BMA- 

• Missile inspection and asseinbls 
hangar s-alucd at 52.1 million. 

• Guided missile test shop valued at 
S1.2 million. 

• Structures fabrication laboratory ad- 
dition sallied at SI. I million. 

• Computations laboratory valued at 
51.465 million. 

Contracts bas e been let for the struc- 
tures and nsexlianies laboratory, a tlirec- 
story. four-iii-onc complex cimsisting of 
a structures and mccinnilcs unit, an 
office building, an engineering, metal- 
lurgy and methods development unit 
and a shop. Total value of the complex 
is 54,28 million. 

Approval is expected soon for flic 
construction of other projects, including 
a posverplant test stand, a teclinical 
photo and video instrumentation lab 
and a surfaco-tie.itnicnt facility. 


NOW! 


Aircraft Fabrication 
HINGES on Caiifornia 
Duplicating Co., Inc. 
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SMALL JET ENGINES... 
CHAMPION WEIGHT LIFTERS 

An entirely new faraiij' of aircraft will evolve from a new family of small lightweight 
jet engines now under development at the Fairchild Engine Division. These new power- 
plants will feature incredibly high thrusts and great lifting power... yet will be so light 
they can easily be carried by two men. 

Highly compact, with low frontal areas, the small jet engines will deliver thrust/weight 
ratios starting at 8 to 1 with a long range potential of more than 10 to 1. They will be 
used in the high performance, lightweight trainers, interceptors, target drones, pilotless 
aircraft including missiles and intermediate class passenger and cargo jets of the nine- 
teen sixties. They will also be used to power fighters and utility cargo craft, executive 
aircraft . . . and will make jet Short Take Off and Landing (STOL) and Vertical Take 
Off and Landing (VTOL) aircraft practical. 

The small jet engine may be used singly, in pairs and in clusters. It provides multi- 
engine reliability in aircraft of a size now wholly dependent on a single engine. The 
small jet engine will produce greater versatility and utility in airplanes of tomorrow. 



COMPARISON OF LIFTING CAPACITY OF POWER SYSTEMS 

How the new family of Fairchild Small Jet Engines 
compare with other mechanical lifting systems. 




FAIRCHILD 


ENGINE DIVISION 


A OlVISlOK OF FAIRCHILO ENSINE AND AIRPUNE CORPORATION 
...WHERE THE FUTURE IS MEASURED IN UOMT-VEARSI 



PROTECTS CONTROLS 

Aeroproducts air-driven hydraulic pump 
in North American F-IOOD produces emergency power for flight controb 




Jferoproducts 


If you’re on a team designing a new 
airplane, missile or power plant, yoa’ll 
find Aeroproducts ready to work with 
you on designs for actuators, pumps, 
generators and other accessories. 
Write us on your company letterhead 
for brochures: “Aeroproducts Ram 
Air Accessories.” and “Actuators tor 
Aircraft.” 


ALLISON DIVISION OF 
GENERAL MOTORS • Dayton. Ohio 


The Aeroproducts ram air-drive pump, 
mounted behind the cockpit of the 
USAF F-IOOD Super Sabre, produces 
sufficient hydraulic pressure for flight 
controls in case of either engine or 
hydraulic failure. 

This compact, lightweight unit is 
anothergoodexampleof Aeroproducts' 
extensive experience in designing and 
building essential aircraft components 
tomeetspecificcustomer requirements. 
Our background includes pioneer 
development of Turbo-Propeliers, 
plus advanced designs of linear and 
rotary actuators for airplanes and 
missiles. 
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BOAC Interested in 
Victor Civil Version 

London— British Overseas Ainvays 
Corp. is interested in a civil \ersioii of 
the Victor jet boiiil)cr. 

In his annual report to Handley Page 
stocklioidcrs, tltc coinpanv cliaitmaii, 
Sir Ftedctick Handley Page, said 
BOAC is talking about sucli a jet for 
use in the early 1960s. He said it is a 
more advanecd civil development of the 
Victor tlian the HP-97 jet transport 
offered to BOAC in 19s2- 
Hc did not gise further details of 
the new project but commented that 


It was ' imfortunatc that such interest 
was not slio'vn earlier, for the cmmtrv 
might well liave saved the many mil- 
lions of dollars BO.\C is spending on 
.American aircraft.” 

The HP-97 could bas e been in sers- 
icc well before American jets if it had 
been ordered in 1952. lie described it 
as a lOO-passeuget aircraft capable of 
non-stop openitioii between London 
and New York. 

Compans' is playing a ■'prominent’' 
role in the combined stiidv erf super- 
some transports wliieh has been under- 
taken by tW British aircraft industt\ . 
I’hc chairman said Handley Page is 
studying supersonic flutter cliaracteris- 


ties and making an analysis of the lift 
and drag of supersonic wings. 

The annual resHcw also emphasized 
the Ann’s work on boundary layer con- 
trol. Proposals liave been submitted to 
BOAC for long-range laminar-flow 
transports. The report asserted that 
all-up weight of tlie Boeing B-52 could 
be reduced from -100,000 lb. to 225.- 
000 lb. without sacrificing performance 
if laminar flow were used. 

De Haxilland Warns 
Against Fund Cuts 

London— Chairman of the de Havil- 
laiid .Aircraft Co. warned that large 
British defense cuts will place Britain's 
aircraft industry in a difficult position to 
compete with foreign manufecturers. 

\V. E. Nixon, chairman of de Ilavil- 
laiid Holdings, Ltd., said that the U. S. 
industn- has strong gmernment back- 
ing, with military orders making up 
ncarh' 90% of Ametitan industry's total 

K' cry possible support must be given 
to British research and desclopmcnt 
efforts and to nesv projects so lliat tlie 
industrr- can continue to share in civil 
markets of the world, he said. 

In the group's annual report, the 
chairinau disclosed that production of 
Venoms and Vampires for the RAb' and 
Royal Nasy has been cut back. Pro- 
duction of Ghost and Goblin jet 
engines is also declining. Advanced 
rocket engines in two forms, for takeoff 
and for flight, arc entering the produc- 
tion stage to be installed in what lie 
termed "a new generation of military 
aircraft.” 

I'light trials with the Spectre rocket 
engine already liave hegun, Nixon said. 
Flight testing Is to begin shortly of the 
Grron Junior turbojet. 

GoAcrnment Explains 
Troubles With Hunter 

Loudon— Ilunfei Mk. VI and modi- 
fied Mk. 1\' aircraft comply with all 
letiuircmcnts for opcnitional use at 
aUitrtdc. Supplv Minister .Aubrey Jones 
told Commons. 

Engines on the Mk. I and IV Hunt- 
ers were liable to stoppage when the 
guns were fired- b'itting of modified 
engines in Mk. IV aircraft beg.in hi 
Felmiary, two years after the tionhie 
was first eiiemintcicd- 

Joncs said it was not considered 
worthwhile to modifv the Mk. I air- 
craft- 

I1ie minister was asked when it was 
first found that the desator controls 
of the Hunter were not cffcctisc at a 
cerFain speed, when the modification 
of a moving tailplanc was first decided 
upon, when this modification was 


IT'S SIMPLE MATHEMATICS 



Experieoced Engineers 
Plus cantinuaus 
Research and devel- 
opement equals 
- the jpswer to 
pour Ian and 
hlower problems 
Each Dean & 

Benson Blower is 
individually designed 
to meet your spec- 
ified requirements 
with the maximum 
elliciency and 
liyhiest weight 
All units are 
tested ior structure 
performance and 
sound per N.A.F.M., 
military and 
customer specilications 
to insure gour 
satisfaction 


axial flow fans and blowers 

DEVELOPED AND PRODUCED 
FOR AIRCRAFT AND ELECTRONIC 
COOLING APPLICATIONS 

Wfe uwfoome inquirus sent to: 

rail DEAN & BENSON RBEAR^^^ 


a 
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PRESSURE 

relieved in micro-seconds 
— smoothly, consistently, 
and with extreme accuracy! 


The poppet type helium relief valve, illustrated 
below, regulates a missile's fuel tank pres- 
sure at 33 PSIG±1 PSI6 attlowstromOto 1.5 
Ibs/sec. 

An integral check valve permits ilow oi am- 
bient air into the fuel tank if internal pressures 
fall below ambient. 

Also provided is an integral override mech- 
anism-controlled by a solenoid valve— which 
utilizes an external source of air at 400 PSI to 
open the valve tor vent purposes during filling. 
This versatile valve can be adjusted for other 
operating pressures by simply resetting the 
calibration of the pilot sense unit. 




FASTENER PROBLEM 



How important is weight? 

Everyone udmiSs weight reduction is an important consideration in al] aircraft 
fastener applications. But is it all-important? In the final analysi.s don't you al- 
ways also stop to consider whether it is as significant as greater strength and 
higher performance? Or if you can afford a small \vcight penalty to achieve a 
cost saving? 

SOLUTION: 

No matter ^chat yonr considered conclusion is, the ESNA line offers a histencr 
for your requirements. For example, here are three haslc hex mit types— each of 
which offei-s its own particular advantages; 

A. IawcsI ill cost and with an extra high strengtli-safcty factor are the steel 
parts with nylon inserts (Type NM), a standard of the aircraft intlustiy 
for over 20 years. These offer the svidcst i-.ingc of sizes and appllcsitioii 
capiibilities of any selt-loching fastener. (Temp, to 250-.) 

8. The lightc'il oj tiiiij ,vc//-/ocfc/ng hes niitu are the iiigli-strength aluminum 
nuts in the hine-dsed "/•' line (Types MJ, NAJ). TI.ev al.so me-et the 
full AN tensile leciuirements. (Temp, to 25i)',) 

C. For clone clearuiice, low height applic-.ilions svlicrc full AN .strength is 
desired, the new ESNA LHTE-TM line of liglitsveight all-steel nuts is 
recommended. Designed to NAS 679 drawing for low height nuts they 
meet MIL-N-25027 performance standards. They also conform to 
AN364 lluii nut heights and tensile requirements for fidl-hcight AN363 
and AN365 parts, (Temp, to 550' F. ) 

ESNA Ciiii suppi}' you witli the lightest, the most vers;itilc and economical or the 
highest temperature self-locking nuts available. To select the fastener that best 
meets all your important requirements, .send for complete information today. 



edeeted, ,md wlictlier he is satisfied 
that the modified controls arc as effec- 
tive as tlio.se fitted on the North Aiiier- 
iciin F-S(i "seven or eight tears aso.'' 

lie replied that the elevator control 
was first reported ns having "certain 
.sliortcoming'.’' in (aniiatv, 195s. It 
wa.s decided in Jtme of 'that war to 
proceed with the design of a flting 
tail. First fully modified aircraft from 
new |)roductioii will be delivered in 
June of this year. 

"'I'hc aircraft as modified svill he i 
more advanced and more ]30wcrfnl air 
craft than the l''-Sfi.” he asserted, " Hie 
Mk. \'l now coining forward is opera- 
tionally serviceable. 

' hisnlat a.s wc .arc behind in the field 
of lighter aircraft, it is because wc were 
more reluctant than the Ameticims to 
hazard men and fiscs in experimenting 
in supersonic fliglit.” 

HDM 105 Tran.s|>ort 
Makes First Flif^h! 

Londoii-i irst fliglit of the IlD.M 
105 experimental light transport wilti 
high-lift wing was made last week, 

riic tnin-engined aircraft is a re- 
sult of collaboration between British 
designers 1'. C. Miles, Ltd., and the 
Sodctc dcs -V'ions Ilurcl Dubois. 'I'he 
long, narrow wings supported by special 
lifting struts are expected to give good 
performance at low co.st. 

\ joint company has been formed 
to produce improsed versions of the 
protohpe. Plans include flDM 106, 
a 16-passcngcr transport designed fur 
small field ojjcration. I'hc firm esti- 
mates it wamld enable fares on short 
routes to be reduced bv onc-third. 

Also in the fuhirc is the IlDM 107 
turboprop-powered militarv asxauit 
transport. 

'Pile crniipany also disclosed plan.s for 
entering the air transwirt business, 
ft has a|)plied to Ait Ptanspott -Ad- 
visory Council for licenses to operate 
seasonal scheduled jsassenger, freight 
and mail scrx'iccs from tlic British 
South Coast to the Channel Islands and 
the Ftcncli Coast. 

Handley Page Miirathon and de Ilas- 
illand Heron four-engined airliners ate 
planned initially for the service, 

Brejfuet Twin Jet Fighter 
Is Flown for First Time 

Brcguct hvin jet lightweight support 
fighter 1100 made first flight at Istres 
Pest Center, Powered bv two 'Purbo- 
mcca Gabizo turbojets each developing 
2,-tOO lb. timi.st. aircraft is constructed 
entirclv of bonded material, NATO ver- 
sion of the aircraft is iKing equipped 
with Bristol Orpheus engine. Second 
protots pe of twin jet version is destined 
for use in Naval carrier operation. 
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The first Pantobase BLC transport 


The usefulness of military transport 
aircraft has been extensively increased with 
the introduction of the Stronkoff C-134. Pro- 
duced for the United States Air Force this 
nigged heavyweight requires extremely 
short take-off and landing runs and can oper- 
ate from any surface-land, sand, ice, water, 
etc. Advanced airframe design has been 


combined with Stronkoff Pantobase and 
Boundary Layer Control Systems to produce 
a new type of aircraft equipped for a variety 
of a.ssault and logistic missions requiring 
operation without the limitation of conven- 
tional runways. 

The Stronkoff C-134 is destined for an 
important vole in modern military sti'ategy. 


IS for qualified engineers in moiiy fielde exist at Stronkoff. 


Sdei'iding (Ke Frontiers cf Aircraft Vbhrmmce 




llUULCaLl 


AIRCRAFT CORP. 


WEST TRENTON, N. J. 



ACCESSIBILITY to TS3 and diivc nslcin iiid<Kl by i-xtenul iiiuiiiit- 
iiig. Kiigine cowl (tcmn^cd) cun be pivoted usidc about qiiicL-TcIvuM; 
pins or entirely dismounted. Stainless steel engine supports transfer 
loads to twin tail booms. "I.ip" on eshanst deflects gases. 


OIL COOLER and tank (left) serve gas turbine; larger cooler and 
its tank, on otlier side, serve tnmsinissiuii. Fairings are removed. 
Bclt^lrisen axial.flow' fun bcncatli pvlons forces air into plennni 
chamber beneath coolers. Cooling air is cvliaasted via gill o^xinings. 


Two Turbine Versions of HOK-1 Offered 


New 'i’otk— Strong effort to obtain 
military contracts from U. S. and Cina- 
(lian militarv services for two new tor- 
binc-powered versions of the !K)bC-l 
liclicoptcr is being made bv Kinmin .\ir- 
craft Corp., Bloomfield. Conn. 

If connncTfia! interest develops in 
lliesc inodcl.s, Kaman will undertake 
Civil •■kcroniuitics .\dministration cer- 
tification of tlicm. but militarv orders 
arc first priority, a cooipim spokesman 
told Avi.vnoN 

Botli Ivpcs ate modified versions of 
the piston-powered IIOK-1. whicli has 
ijcxm in production since 19s2. Some 
ifl-fiO HOK-l.s are in service and con- 
Iricts call foe output continuing until 
19i9- New models being devclo[>ed 

« K-f)00-3 lowered b\ a single I.yeom- 
ing T5> free turbine, which Kaman lias 
been testing since last September- To 
date the K-600-v has completed more 
than SO hr. of operating time including 
50 hr. of tiedown test and 50 hr, of 
flight time during which it has attained 
s|)Ceds lip to 115 kt. and licen to 
’.000-ft. altitudes. 

• K-600-4, another sersion of the 
llOK-1. is still in the engineering stage: 
project enll.s for installation of two 
British-huill Blackburn d: Cencral .\ir- 
craft Tnmio 600 turbines. Kaman has 
purchased two of these pcmerplants and 
IS iruss’ on the dtawing board.s dcselop- 
hig the eumersion. I’aper .studies of the 
runno fiOO-powered lIOK-1 liavc been 
submitted to U. S. and Canadian mili- 
tary authorities. 

Of the tnt) iirojccts the twin Tiirino 


Kaman K-600-4 Performance 

(Powarplants 2 Blockburn Tarmo) 


Useful lood (lb.). . 
Passengers 


Standard Day Performance 

Verticol dimta fn sea level Ifpm.l' 
Vertical dimh C'l seo level (fpm.P, 

Maaintum climb (u sea level (fpm.)t. . 
Service ceiling (ft.l . 

Speed ip sea level (kl.j 
Speed ip altitude Ikt. ft.| . , 

Range (u sea level (nout. mi.) 

Ronge (<i seo level (naul. mi.l 
Cruise speed (kt.)^. . 

Cruise speed (kt.)’ . . 

Endurance (n seo level (hr.)s. 
Endurance sea level (hr.)’. 


Military power) 720 hp, ^Tvro-englne operoti^. 
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to Military 


EXTERNAL cargo book can handle loads too awkward to stow in K-600-} cabin via cbni- 
alicll doors. The K.600-3 is a modified version of Kanian's HOK-l, built for Navy. 


Kaman K-600-3 Performance 

IPowerplanl I Lycoming T53)' 


Useful lood (lb.), . 
Possengers 


1 .300 
100 


1 ,300 
100 


470 

100 


Empty weight (lb.). . . 

Gross weight (lb.). ... ... 

Stondord Day Performance 

Vertical dimb ip sea level Ifpm.}’ . 

Vertical dimh 0 sea level (fpm.)'. 

Maximum dImb 0 seo level (fpm.)t 

Maximum speed (kt.) 

Absolute hovering celling (ft.)'. . 

Absolute havering celling (ft.P. 

Service ceiling (ft.) 25,500 22,000 15.200 

Range (nout. mi.) 

Military Hot Day Performance 

Hovering out of ground effect (ft.l' 9,200 5,000 

Hovering out of ground effect (ft.|t , . . 10 , 200 6 ,000 .... 

‘Lycoming TS3 Is rated ot 825 hp. (military) and 770 hp. (continuous). For K-600-3 
instollotion ratings ore 600 hp. (maximum continuous) and 720 hp, (military), 

‘ Maximum conlinuous power. ’ Military power. 


K-600--I wil) probably be of greatest 
interest to commercial opeiators because 
of its single-engine operating diaractcr- 
istics (see box, p. 74). linginc passed 
its 150-hr. Air Registration Board cer- 
tification tests in hmgland and is pro- 
duction, Kaman told ,\viaiion W'eek. 

Data relating to power de\eloi»ed by 
tlie twin Turmo has been brimglit in 
line witli the T53 to provide ready com- 
parison. Twin Turmo maximum power 
is 900 hp.; continuous rating is 800 hp. 
Actnal derated powers for instaDatian 
in the llOK were not asailablc at this 
writing; tliev piobabh wil) be higher 
than derated ratings of the T55, ac- 
cording to Kaman. 

Preliminars analvsis indicates t)iat 
tlic K-600-4 cargo' carrier will base 
dircet ojxrating costs of SI. 57 ton-mile. 
Wnth a pilot and sc' cn passengers, seat- 
mile costs arc estimated at 18 tents. 

Immediate gain from the switch from 
I’&’W R1540 piston engine to turbine 
installation is a jmnp in .seating capacity 
from fir e to ciglit persons or 5,000 !b- 
of cargo, made possible bs approximate 
doubling of usable Cabin area to 170 
en, ft ’I'uibinc installation is external, 
aboie the cabin The piston engine is 
installed at the rear of tlic cabin in- 
temally. with actes.s to the latter bv 
means of r crtically split clain-shcll doors, 
Doors are retained in the turbine proj- 
ects to pros'ide case of loading. 

Pilot operating procedures ate eased 
con.sidcrably with the turbine engines. 
A turbine power control system (go\- 
emor) automatically prosidcs proper 
imwcr demanded by the pilot when he 


actuates pitch stick and it also main- 
tains rotor rpm. at the constant speed 
prc-sclected by the pilot. 

Maintenance also is cased because of 
the engine’s external mounting. In 
addition, the T55 being a free turbine, 
no weighty clutch system is requited. 


Comparatis'c anahiis of K-600 
(IIOK-1) specifications with its turbine- 
powered sisterships; emptv weight of 
the K-600 is 4.040 lb,; of the K-600-5. 
3,780 and of the K-600-4, 3,955. Maxi- 
iiuim gross weight of flic K-600 is 6,800 
lb.; the turbine-powered model maxi- 
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In the Aircraft Industry 

Solar is 


S ynonymous 

with 

Stainless Steel 


liMBIW , , , 

■■■■■■■■■■■■ Solar has more experience m 
building airframe and engine compunents of stainless 
steels, titanium, and other .idvanced metals and 
high alloys than any other company in the world. 


I Solar can greatly assist you in the design 
of components and assemblies to be built of high 
alloys— because of Solar's intimate knowledge of the 
problems and possibilities of these special metals. 


DEVELOPMENT 


■■■■■■■■■■■ Solar IS being asked to undertake 
more and more basic development projects 
in association with other coin|saiiies — because 
of Solar's unique skills with advanced 
metals and their engineering. 


MANUFACTURE 


two Imge plants olfer strategic 
dispersion with integrated, experienced management. 
Solar's production record is unmatched for qunlity, 
service, dependability, and prompt delivery. 


fOR MORt INfORVAIION ABOUT SOLAR'S CAPABILITIES, WRITE 
DEPT, C-152, SOLAR AIRCRAfT CO., SAN DIEGO 12, CALIEORNIA. 


SOLAR 


AIRCRAFT COMPANY 


DCS MOINES 



EIGHT MEN, mcludiii| pilot, ^ii«ze into 
of piston engine gives needed room. 


Ilium gross is given as 7.725 lb. Verti- 
cal rate of dimb for the K-600 at 5,800 
lb. is 800 fpm.; at 6,800 lb. it is 100- 
fpni. h'or the K-600-?, vertical rate of 
climb at 7,550 lb. is 500 fpm. at mili- 
tarv power. Maximum rate of dimb 
of the piston K-600 is 700 fpm.; for 
the T53 powcral K-600-3, maxiimmi 
dimb rate is l.OSO fpm. at top gross 
weight. 

iMaximum speed at sea lc\d for the 
K-600 is 90 kt.: turbine versions have 
a maximum speed of appioxiinatclv 96 
kt. at about 7,700 lb. Maximum useful 
load of the piston K 600 is 2,760 lb.; 


for the turbine-powered versions it is 
3,770 lb. 

HOK-1 uatli T53 currently installed 
is operated by Kamaii on a bailment 
contract from' Navy, to proside flight 
dcs’clopment on the powctplanf, which 
is a U. S. .^rms project under direction 
of the U. S. Ait I'orcc Power Plant 
Laboratorv. Turbine HOK-1 is sched- 
uled to be delivered to Lycoming-Comi. 
in about a inontli for a 100-lir. test. 

Kamim lias ptosided additional com- 
panv funds to des elop the T53 testbed 
installation into a |)ratotvpc of a tur- 
binc-po«crcd "in being" helicopter. 

Surface Protection Neetletl 
in Jet Molybtleuum 

Suitable surface protection and bet- 
ter joining methods are the primary 
needs for utilizing mohbdenum in 
jet engines, R. T. Begley, As’iiition Gas 
Turbine Div„ W'estinghousc Coqs., 
told the Society of Automotive Engi- 
neers Aetomiutical hfectiiig. 

"Enconraging" results u’crc obtained 
from a number of sheet metal turbine 
nozzle \anex fabricated from Inroncl- 
clad .3% Cb-molybdenum alloi', Begley 
.said. 1'he slieet ssas clad on both side: 
and fabricated by stretch-forming. 

No particular difficultx' was encoun- 
tered with the forming operation when 
the metal was heated tn 600-800F. 
The hailing edge of the vane was 



/ 


Here isan excellent opportunity 
for a challenging career with 
Fairchild working on a new 
U.S. Air Force Missile. 
Immediate openings exist for 
experienced and qualified elec- 
tronic engineering specialists in 
these challenging categories: 

SERVO MECHANISM 
DESIGN 

ANTENNA 

DESIGN 

SYSTEMS 
DATA ANALYSIS 

RADIO COMMAND 

RADAR 

SYSTEMS ANALYSIS 

Write today to: 

CHIEF ENGINEER 

P.O. BOX 134 

FAIRCHILD 

mCilFI Divismi • HUEIIII«»II 10, ItlTUHO 



Cornell Tests Bomb Drops 

StrobiMcopic photo shows trajectory of a 1,000 general purpose bomb after release from 
the bomb bay (upper left) of a model aiiciaft muniited in Cornell .Aeionantical Laboiatuiy's 
Mach 1.3 wind tunnel. Bomb drops in Cornell .Acmnautical Labniatoiy's Macli 1.3 wind 
tniinel are helping solve bomb bay ueiodyiiainic eonfignration ptobleins before tlicj delay 
operational iis^ilness of new USAP figliteis and bombers, according to C.,\.L. engineer 
Wilbert Schwartzapfcl. M'hilc it is simple to jiredict a bomb's trajectors’ once it has passed 
llirmigh the tudmient region near the bomb ba}', the turbulent region may came the 
bomb to tumble and spin (they have even flipped back into the bomb bay). So far 
C.A.L.'s model bomb drops have been limited to sonic InuncI flows, but future runs will 
simulate liigh performance aircraft inaking siqiccsDnic drops. 
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Advanced Systems Engineering for Commercial Flight by Honeywell Aero 


For three new 


American Jet Transports- 


Transistorized Fuel Gage 


by Honeywell 


S OON America’s first three jet transports, now in rush production, 
will be shortening flying time to points all over the globe. 

And Honeywell Aeto is proud that these planes will carry a Honeywell 
Transistorized Fuel Gage— the most accurate, the most reliable fuel gage 
available today. 

This new fuel gage retains the pinpoint accuracy of the famous Honeywell 
elearon-tube gage. It can measure any fuel load to within two percent, 
and has these added advantages: less weight and bulk, a smaller power 
requirement, greater ruggedness, longer life. 

For these reasons, the Honeywell Transistorized Fuel Gage was a logical 
choice for the Boeing 707, the Douglas DC-8, the Lockheed Electra. 

The transistorized fuel gage is another Honeywell "first” — made possible by 
Honeywell's development of the power transistor. 

For more detailed information on the new Honeywell Transistorized Gage 
and its applications in both commercial and military aircraft, write to 
Dept. AW4-155, Mail Station 661, 2600 Ridgway Road, 

Minneapolis 13, Minnesota. 


Honeywell 


Aeronautical Division 


H 



Douglas DC-8. Pan Amtrkau. Panug-a and Easifrn Airlines hare ordered S3 Douglas DC-8 jets with 
Honeywell's Transislorhrd Fuel Gage. Deliveries are to begin in 1939. 




1958. The Elersras will be equipped j 


ENGINEERS AT ROHR 



—not the blueprints! 


Production design engineers at Rohr will tell you there’s 
no time for aimless wandering with blueprints. Every 
man on the Rohr team knows his job, and benefits 
directly from doing it well. 

Rohr, world leader in produaion of power packages, 
builds major components for most of America’s leading 
air frame manufacturers, Rohr's contract backlog of 
$223,000,000 (nearly 40% commercial) calls for 
immediate expansion of personnel and facilities. Per- 
sonal advantages ace exceptional, recognition is fast, and 
permanence is assured. 

Your opportunity at Rohr plus Southern California’s 
all-year sunshine offer you and your family the happy 
living you seek. If you are an experienced aircraft design 
engineer, enclose resume to J. L. Hobel, Industrial 
Relations Manager, Dept. 39 


WOtLO'S LA86CST PHO0UCES Ot MAOY.TO. INSTALL POWER PACKA6K FOR AIRPLANES 



loilltd by blazing with Ni-Cr-B alia' 
and the molybdenum at the exposed 
top and bottom edges of tlic v-aiic 
was protected by applying a thin laser 
of the same brazing allov to each end. 

niermal shock, endurance and sand 
errosion tests were nui on these \-anc, 
installed in a com'cntional first stage 
turbine nozzle. During the tests peak 
temperatures of 2,000h‘ were encount- 
ered, with the average gas temperature 
at vane locations I.800F. 

Though cracks did appear at the 
brazed trailing edge joints, Bcglev said 
that the resulting oxidation of tlie 
molybdenum base was not excessise. 

Landing Aids Advocated 
For Good Weather Too 

Use of aiiloniatic landing aids in 
good weather as well as bad was advo- 
cated by Brig- Gen. Joseph D. Caldara, 
director of USA!' flight safet\' research, 
at the Society of Automotive Engineers' 
Aeronautical meeting. Landing acci- 
dents account for 45% of all major Air 
T'orcc flying mishaps, he said, and the 
majority of these occur during normal 
landings in good weather. 

Increased landing speeds, arid the 
difficulty of handling high performance 
planes at low speed arc not the onh- 
factors causing trouble in jet landing. 

rhe pilot's depth preception is ad- 
Lcrscly affected after a long flifilU at 
high altitude where he is removed from 
normal distance references. This is be- 
lieved to contribute to the number of 
over- and iindcr-.shoots the Cciituri' 
Scries fighter pilots make on landing. 

The Air Force is studying Bell's new 
automatic system and other proposed 
and cxi.sting automatic landing svstcins 
in an effort to case tliis problem. 

Aerojet Runs Test 
On Thrust Rever.ser 

Los Angeles— Aerojet General Corp.. 
has successful tested its Aerobraki 
thrust-res-erser on an Allison J71 jet 
vn|iiie. The thrust-rc'crscr was tie 
\ eloped tw .Aerojet General under li- 
teiisc front the ITcnch firm SNECMA. 

Test on the J71 insobed 170 hours 
of runs. Maximum reverse tlirust. the 
tests showed, could be obtained in 
about seconds. 

W'ith modifications, the tlimst rc- 
vetser could be adapted to other jets. 

Vertical Lift Research 
(2raft Makes First Flight 

Short SG.l vertical lift research air- 
craft made its first fliglit last week at 
Boscombe Down, lasting a quarter of 
an hour. Scries of flight tests will pre- 
cede any attempt to conr ert from for- 
w.nrd to liovering flight or to take off 
vertically. 
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ST. LAWRENCE OR RIO GRANDE Esso is there . . . at SOO 

airports from Maine to Texas! Even business trips are pleasure trips — 
when you make a habit of putting down where there’s an Esso Aviation 
Dealer. They're world-famous for their fine service (and, of course, for 
their fine Esso fuels and lubL-icants tooll And here’s a smart tip: get an 
Esso Aviation Credit Card. It's your passport to charge-account con- 
venience with any Esso Aviation Dealer. Lets you charge gasoline, oil and 
lubrication phis tire and battery service, landing fees, overnight in-transit 
■storage and minor emergency repairs. 



\ 

1 


\EJ 



FRE2 TO PILOTS ! For your free copy 
of "You and Instruments" by Col. 
Duckworth, packed with important 
information, be sure to see your 
nearest Esso Aviation Dealer. 
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COMPLETE DESIGN FLEXIBILITY 
WITH EVERY TYPE OF 
SHOCK ABSORPTION 
FROM CLEVELAND PNEUMATIC 


Any aircraft landing gear requirement you have 
can be solved by Cleveland Pneumatic. The gear 
can be designed around a conventional Aerol, a 
new-type high-pressure Aerol, or a Cleveland 
Pneumatic liquid spring. We engineer and produce 
all three types of shock absorbers. 

If space aboard is extra-tight, the small-cubage 
Cleveland Pneumatic liquid spring gives you the 
greatest shock absorption in the smallest package. 
Static pressures as high as 20.000 psi can be used. 

Another weight- and space-saver is the high- 
pressure Aerol. It was developed by Cleveland 
Pneumatic to operate at 5,000 psi static pressure 


with special CPT pressure seals, (’I'ests were suc- 
cessful up to 8.000 psi static.) 

Tell us your landing gear requirements at the 
start. Cleveland Pneumatic designs and builds all 
types of landing gear, recommends the type best 
for your service needs. 



cimMii PKimne 

• CLEVELAND 5, OHIO 


TOOL COMPANY 



LIQUID SPRING ON 
LOCKHEED F 104 PROVIDES 
MAXIMUM IMPACT 
ABSORPTION IN LEAST SPACE 

High-pressure seals developed by 
Cleveland Pneumatic provide leak- 
proof operation at static pressures up 
to 20,000 psi. 



THREE PRESSURE-RANGES 
OF AEROLS SHOW BENEFITS 
OF HIGH PRESSURE 

Comparison of (left) standard low- 
pressure AEROL, (middle) medium- 
pressure Aerol and (right) high- 
pressure Aerol. Note reduction in 
diameter of shock-absorber packoge. 







Performance limite for jet aircraft 
en^ne components are headed in just one 
direction today — siraighi up! 

Higher speeds, higher temperatures call for 
higher precision, higher dimensional stability. 

Developmental work at Rollway is 
aimed at achieving more usable horsepower 
through the greater efliciencies realized ^ 
at higher operating temperatures. New, 
high temperature steels are being J 

examined for penetration into ^ 

speed and temperature zones , ' 
never before attempted. 


What’s Your Bearing? 
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MANAGEMENT 


GE to Put Accessory Department 
Under Weapons System Concept 


Ry Rul)cit Cushman 

Lyiiii, .Mass.— Gciitr.il KIcctric's Air- 
craft .\cccsson- Turbine Dept, is sltct- 
iiig its engineering and sales tccliniqucs 
to fit tile weapons system concept of 
US.Al’' and Navy. 

USAl'"s weapons systems pliilosopliy 
ii;is het'ii well illustrated on the air- 
fnnnc Icsel In Convait's B-5S sveapons 

It is making its full im|Mct feit upon 
llic subsystem IcscI, as es-idcaiecd by 
GE inamigemcnt policy change. 

Sold Separately 

In effect, GE is g.ithcring up tlic 
liits .iiid pieces it lias been selling sepa- 
rately and wnippiiig them up on one 
Ijackagc designed to lie attractive to tlie 
iiitge sscipons system ))rime contractors. 

General KIcetrie soon cxix.'cts to be 
in a strong position to bid on complete 
•lirljonic accessory power systems, liie 
'|■nrbine Department lias formed tlic 
nucleus of a non’ group of svstems 
engineers who niil ptmieio tlic teeli- 
iiical know-liosv. 'I'lic department has 
hacked up tills group liy integrating 
the liydraulic drisc section, Sclicncctaely, 
Y„ fnrnicriy part of tlie Aircraft 
Products I')ept-, witli tiic A.AT Depart- 
mcnt'.s pneumatic drii'cs. The .A.AT 
Departnient prabahly w’ill Ijc renamed 
to cover its liro.idencd scope. 

Because tliis nen- 25 man systems 
group now will be svotking for Initli 

interests, airframe and missile manu- 
facturers ivill for the first lime be 
offered a comparison of these f«o 
competitive drives, according to Walter 
C- O’Connell, general manager, AIT 
Dept. 

Current Production 

'Die Turbine Department currcntlv 
is making pneumatic alternator elrii’ts 
for tlic Boeing B-52 anxiliatv power 
system. Tlie constant speed indrauUc 
section has been supplying iiydtaulic 
cirives for tlie generators on the Douglas 
\4D Skyhant. 

Chief Engineer Irving Ralikuw and 
Sales Engineer Richard McManus, of 
flic .Aircraft Accessory Turbine Dcp.irt- 
ment, cx]jliiincd some of tlic svstem 
ennsidcrations: 

Pilot from his cramped quarters needs 
control energy capable of being applied 
at the many remote locations idiont tlie 


..ircraft. I'liis is usually in the form of 
piped hydraulic or wired electrical 

In the ease of a missile, flic clectnmiv 
guidance not only needs energy for the 
corre.spoiiding remotely located func- 
tions. blit needs power to run itself. In 
addition, most modem aircraft use elec- 
trical jjower in tlie form of precisely 
controlled alternating current. .Alternat- 
ing enrrent permits tniiisfonners and, if 
accurately euntrollcd, can be used as :i 
time standard for naiigation and otlicr 
dcTices- 

Most piloted aircraft use the main 
prnpiiisne plant as the initial source of 
lecessorv sy stem energy. Unfortunately, 
the laids and speeds needed for |)ropul- 
.sion do not coincide witli the lirads 
and constant speed needed for acecssoty 

Tltis is particularly true in land- 
ing. wlicre the engine is idled back 
Init a good portion of the control power 
is still needed. 

in missiles, accessory power is still 
needed after rocket burnout, at which 
time tlic missile is verv likely to be iic- 
ymid the earth’s atmosphere so that nini 
air cannot he used. In this case iude- 


peiideiit power sources ate obi’ioiisiy 
niaudutory . 

Kalikow would not he Mir|)rised to 
see indepeiideiit power soutees used in 
larger aircraft. !■'(« example, he said 
tliat in planes of the B-52 cataguty and 
larger the ixiwet deniiands are becoming 
sucli that a f'58 tiirlioshaft engine (also 
made by GK in I.yiiiil just for powet- 
ing tlic accessory power would not be 
out of order. Since it would he ruu- 
iiiiig at constant speed, part of the 
power dclis'cry problem, lliat of deliser- 
ing constant {reqncncy power from a 
vam'iig Sliced source— would be elimi- 
nated. 

Drive Comporison 

-U the present Kme, howeser. most of 
the competition remains between piieii- 
matie drives whicli use main engine 
compressor lilecd ait and liyxlraulie sys- 
ttiiis driicii off the main rotor. 

.According to studies made b\ .Wl’. 
pneunintic svstems arc best for pod- 
mounted engines in plants svitli sliort 
missions, for turbopro|)s where the pro- 
peller reduction gearing doesn’t lease 
iniicli sp.ice for direct drives, or for 
ramjets where there is no source of me- 
clianical power. 

Hydraulic direct drives are best for 
long range aircraft because of tlicir in- 
licreiitly liiglier effitienes. for engines 
wliicli are sensitise to eouiprcssor hleed- 
iiig, for buried engine configiiratiims 
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Scott Ptesenfs 



The World's SAFEST. .. SIMPLEST. . . 
MOST VERSATILE, Testinq and Training Aid 


THE SCOTT MODEL SC-6 HIGH ALTITUDE 


HELMET AND PRESSURE SUIT CONSOLE 



wlictc tlicy don't .idd to the {tonbil 
area, and for weapon systems which 
have liigh dectrical loads. 

One of the goals of tlic nc«- group at 
Lvnn is- to program the gencnil power 
take off ptobicm in a general purpose 
IB.Nf 704 computer so that, when the 
sales department brings in an airframe 
manufaehtrer's tequirements, the group 
ean grind the social ease into the eoni- 
putcr aird in a s^rort order eoinc up with 
the power system that looks best- 

Kor the time being thi.s new group 
will restrict itself to supplying aeces- 
sory power as far as the distributiorr 
bus. Hones cr, the -V^ T Dept, has other 
products which could be phased into 
mote elaborate systoirr studies irt the 
future, 'nicy hare been working on a 
line of cartridge-turbine actuators, which 
out of a very compact package can su|)- 
pls- bursts 'of very high horsepower. 
I 'rom a 5i ox. package tlicv can prodircc 
20 hp-; from a 2i lb. prtcLige they can 
produce 250 hp. 

.VVr also has pneumatic actuators 
.ind turbo|nimps for duel and hydraulic 
power. 

GE in its Direct Current Motor 
•md Generator Dept.. Erie, Pa., makes 
a.c. alternators, though the alternators 
used on the B-52 arc being made by 
Wcstinghoiisc. 

Although, with these three |jroduct 
lines and certain elcetrical control units, 
which arc made in CD’s W'avneslwro. 
Va.. plant. CE would appear to have 
Ihc complete in-house capability to sup- 


plv all of any system it subcuntraets, 
O'Connell says that there is no inten- 
tion that GE will try to make all of 
the components. I'or example, he said, 
GE will continue to encourage finns 
like Pesco Products, a division of Borg- 
W'anier which spccialiacs in pumps, to 
-.upply pumps. 

O'Connell strongly feels that tend- 
ency of a large supplier under the weap- 
on systems concept to try to make every- 
thing under his own roof will onlv prove 
poor business in the long run. ^n this 
respect his advice to the siniillcr finns 
is to pay closer attention to the per- 
formance gaps complained about by 
the larger firms and aim at providing 
special items for these gaps. 

O'Conncll thinks that the days of 
the parts supplier who relics on price 
competition w ith shelf items are limited. 

New York Airport 
Passengers Increase 

New York— Three of the four metro- 
jmlitan area airports operated by the 
Pott of New York .Authority handled 
12,109,583 passengers in 1956. an in- 
crease of n.6% over the 1955 total, 
LaGuardiii airport handled 5.-105.239 
of the passengers, New A'ork Interna- 
tional -1,490.050, Newark 2.183.256. 
I'eterboro, not sened by scheduled car- 
riers, had 222,187 plane movements. 

.-Air cargo moved at the airports to- 
taled more than 323 million lb., up 



TWA Overhaul Base Progress 

runs World Airline' nen S25 million nvcrhmil base ni-ar Kansas City is scheduled (or 
summer 1957 eoinplcHon. Engine overhaul building, lower insjor sfiiicturc in picture, 

Platte County’s .Mid Continent Intcriutioiial Airport, 15 mi. northwest of Kansas City. 
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IMPORTANT REASON FOR AN EFFECTIVE AIR DEFENSE . . . 


The kind of defense our Air Force is building 
can halt aggression almost before it starts. 
As IBM sees it-keeping America’s skies untroubled 
is the best way to help maintain peace. 


6-9%; mail was up 7.4% to 92-8 mil- 
lion Ib. 

PNYA spent S3J.2 million in airport 
improvements during 1956. expects to 
lay out S90.9 million in capital expen- 
ditures tliis year. Gross operating reve- 
nues from the four airports and ne« 
mid-Manhattan heliport totaled $17.9 
million during 1956. 

Most of the aeenev's 1956 invest- 
ment went into Idlewild. wlicre a $120 
million "terminal cits" is under con- 
stniction. Installation bv Civil Aeronau- 
tics Administration of bi-directional in- 
strument landing systems at Newark and 
Idicm'ld was begun during the seat. 

Of the total passengers, 10.579,988 
wore domestic and 1,529.595 ovetseas. 

TWA’s Burgess Moves 
Top Level Personnel 

New York— Carter L. Burgess, Trans 
W'orld Airlines president, is reassign- 
ing the carrier’s top lesel personnel in 
line with a reorganization plan previ- 
ously announced (AW Feb, 4. p. 41). 

riic changes, effective immcdi.itch, 

• Frank E. Busch, r ice president-opera- 
tions, is shifted from Kansas City to 
New York. 

• George II. Clay, former I’ice presi- 
dent and secretary, becomes vice presi- 
dent-administrative services in Kansas 
City. 

• Ronald Duckworth, former assistant 
treasurer, has been namc’d secretary of 
the corapans'. 

• 5V, E, Rooker, general auditor, be- 
comes assistant treasurer. 

• lames Feeney, director of industrial 
relations, becomes assistant s'iec presi- 
dent in charge of industrial relation!-. 

In the operations department, west- 
ern, centr.il, Atlantic and overseas re- 
gions arc absorbed into two basic dni- 
sions— international and domestic. 

Flind II.iH becomes gener.al manager 
of United States operations in Kansas 
City. W. L. Trimble will be general 
manager of international operations in 
Paris. 

I'W'A which grossed $240,594,000 in 
operating rcscnucs in 1956, reported a 
net loss of $2,237,000. Loss was 70 
cents a share on 3.337,035 shares out- 
standing, compared to a $5,407,000 
profit in 1955, or $1.62 a share. Gross 
revenues in 1955 totaled $217,431,000. 

T\\'.\ carried 4,428,000 passengers 
during 1956, a 10.5% increase over 
1955, 

Under its new president, economies 
and reorganization measures hare been 
instituted. First full use of a new over- 
haul base at Kansas City will be possi- 
ble, new aircraft are being introduced, 
and round-the-world service in conjunc- 
tion nitli Northwest Airlines is expected 
to begin this year. 




LEWIS 


aircraft electrical cable i 

isfjpvi.-ia... i 

. - to USAF spec/fi'eaffon 32659 


For permanent installations specify LEWIS 
MIL thermocouple wire in accordance with 
lii. . COPPER-CONSTANTAN 


CHROMEL-ALUMEL 

IRON-CONSTANTAN 


the LEWIS ENGINEERING COMPANY 


naugatuck, Connecticut 
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EWB-22 bolt Uentirely new. External wrenching head with increased 

surface. New Hi R thread form, generous fillet under head, smooth 
overall surface increase tensile and fatigue strength. The EWN-22 
locknut was designed with characteristics specially suited 10 the bolt. 



Build stronger, safer, 
lighter airframes 
with new SPS Hi Psi 
aircraft holts 

Conventional bolls were not strong enough to fasten 
jet-age aircraft now on drawing boards. So Standard 
Pressed Steel Co. discarded obsolete fastener con- 
figurations, materials and production techniques and. 
designed a new high-strength bolt — the Hi Psi 
EWB-22 — which is the strongest bolt made to 
this time. 

Compared with conventional 160,000 psi bolts like 
the MS 20004 Series, the SPS EWB-22 has 38% 
greater tensile strength and, at 8 million stress cycles, 
up to 90% greater fatigue strength. These qualities 
make it feasible, in most cases, to replace a standard 
MS 20004 Series bolt with an EWB-22 of ihe next 
smaller diameter. The benefits from use of the 
EWB-22— in increased structural strength and secu- 
rity and in reduced weight — are obvious. 
Concurrently with the development of the EWB-22, 
SPS produced the Hi Psi EWN-22 locknut to com- 
plement the bolt. It is a high tensile strength self- 
locking nut with a 12-point external wrenching 
surface. It makes possible the high wrenching torque 
needed to preload the EWB-22 to the greatest 
advantage, 

Along with Hi Psi EWB-22 bolts and EWN-22 
locknuts come other new additions to the complete 
SPS line of threaded aircraft fasteners— PLI-22 pre- 
load indicating washers, simple mechanical devices 
for accurately preloading the new high strength bolts. 
For detailed information about these products— 
or about your special aircraft threaded fastener 
problem — write us today. Aircraft Products 
Division, Standard Pressed Steel Co., 
Jenkintown 3, Pa. 

AIRCRAFT PRODUCTS DIVISION 


STANDARD CatSSED STEEL CO. 



EWB-22 It much stronger than conventional aircraft bolts. These 
curves, with ullimaie tensile strengih in pounds pioiied against boil 
diameter, show that it is feasibic to replace an MS 20004 bolt with 
an EWB-22 one size smaiicr. The EWB-22 is stronger in shear 
and in fatigue as well. 


EQUIPMENT 


Teflon Hose Use in Jets, Missiles Grows 


By George L. Christian 
Rosciand, N. J.— Iligli prcssitic- 
-3.000 psi.— I'cflon .lircraft liosc is 
gaining wide aeccphuicc in most of the 
cauntri'’s liitesl supersonic weapon sys- 
tems. botli in iiianiicd aircraft and llieir 
powcrplants, ami in missiles 

Callex! R700. the hose is protliictd by 
Rt'i'toflex Corjjor.itioii in its new plant 
here. Company sai’s liiat RTOO is Iscing 
widely sought for use iu most new 
weapon sistcin.s be-eausc it is the first 
flexible liose to couple high |)rcssntG 
eapabilitv with the desirable features in- 
herent in Teflon prodnets; rc.sistance to 
liigh and low teiiqKtateires and imniii- 
nits- to corrosive action by virtnally any 
product known, including fuming red 
and svliite nitric acids. 

Needed for Heat 
RTOO, which has undergone three 
rears of eontinuous testing in Rcsisto- 
flex' laboratories, also has seen two years 
of actual field service oir such jet 
engines as the JT9, J71. I67. J-16, 
and J40. 

On all these engines, the hose was 
iise-d to transmit hydraulic power to 
llie sen- hot afterburner eyelid actii- 
afiiig mechanism. In these applic.itions 
Ihc liosc operates at 3.000 psi. and lives 
ill coiitinuons temperatures of 3501', 
lising to -tool'' doting shut-down soak 
periods. 

In addition, in GK's (79, the hose is 
used ill the hydraulic mccliani.siii which 
sarie.s the angle of the inlet compressor 
stators. Pressure is 5,000 [wi. and opet- 
•iting temperatures arc about 250h' to 
350h'. 

.\s new planes heeanic faster. Iicat, 
which had iiccn confined to the power- 
plants. crept out of the engines and 
hcgaii to imadc the wliolc airframe. 
One of the first areas attacked was tlie 
livdr.iulic svsteni. 

For lliis reason, RTOO is used in vari- 
ous livdtaiillc' system liot spots on sir- 
loalh all new snpctsoiiic aircraft, plus 
.1 ininilrer of missiles. 

Supersonic Stable 

Resistoflex cites tliesc aircraft in tlic 
Mipersonic .stable which use or are test- 
ing its RTOO hose; the entire Centuiy 
Scries ;\ir h'orcc fighlers-F-lOO, -102. 

• 104. -103. -106. -107, and the B-58. 
which, RcsistofleA- saj-s. uses lk700 
extensively. Company adds that the 
Navy’s new F4H fighter’s liydtaulic sys- 
lem was designed around tlic use of 
liigh pressure Teflon hose. And the 


Cmadians arc using it in their sui>er- 
sonic CF-105. 

.•\niuiig missiles using R700 arc tlie 
.Atlas. Rcguhis 11 and Thor. 

Still another use. according to com- 
ijam officials, will probably he on the 
di Ihnillimd Comet P.'s being lio'ight 
h-y C,ipital Airlines, 'llic tarticr. wliicli 
insists that Teflon hose tse used on its 
Comets, wants Resistoflex to run tests 
to qn.ilify R700 hose to British slantl- 

Use of Teflon hose is not restricted 
III Indraiilie systems. It also is proving 
to be superior 6i nibher hose in car- 
tridge actiialcd devices such as ejection 
scats- Reason is tliat tlic Teflon inner 
tube, unlike ruhliet inner tnlies. docs 
not fend to expand when liit by the 
sudden riisli of exp.mding gases when 
the C.AD cliargc is fired- Result is that 
a much sharper, more efficient charge 
is transmitted by tlic Teflon hose from 
the initiator to the actuator. 

.A scar ago, Wright Air Dcsclopmcnt 
Center granted IDK lindiistry dcicl- 
opctl equipment) a|)i>ro\al for Rcsisto- 



flex hose assemblies to he used witli all 
antoinatie opening lap belts in lieu of 
the hose usseinhiies then in use. llosv- 
c'cr. the Center specified that, until 
a Gosernmeiit detail sKc-ific.itioii svas 
issued and a i|ualifieel products list 
estahlishexi, prime airframe cuiitraelors 
arc still required to obtain approval 
from tlic .\ircraft l.alioratory, WADC, 
for tlie s|)ecifie use of Teflon hose as- 
semblies with aiitonialic opening lap 
belts. 

Making R700 

Resistoflex is making double-branded 
R700 in three sizes: —4, —6, and — S 
(4, s and J in. inside diameter respec- 
tively). Die eximpaiiy is also making 
hose expcriinciitalh in the —12 (4 hi.) 
size witli tri|ile-hraid coiistructioii. 

RTOO is made up of a Teflon inner 
tube called I'hmiflex— T coveted svith a 
cadmiimi-plated carbon steel first braid 
as primary reinforcement. This is eo\- 
ered with a thin I'eflon ta]ic to protect 
tlie inner braid from atmosplicric mois- 
ture and to imwide chafe resistante. .An 
outer braid of stainless steel then is 
woven on to the hose which contributes 
to its |)tessiitc resistance and protects 
it from abrasion. 

'lire ' in. size has an added carbon 
steel braid to gne the additional 
strength needed for this relati'cly large 
diameter hose. 

Resistoflex engineers say tliat. at first- 
lliey liad a sliglit prohlcui with Icakiigc 
at the end fittings, 'lliey deiclopcd a 
stcoiidary seal for tlie fitting which inn 
cured tlic proiilem, tliey claim. 

RTOO is the first and milv liosc to 
bale |W.ssed all tests to Mil, .11-5512 
witli tlie teniper.itore raised from the 
standard 1201''-160F to 400F, accord 
ing to Resistoflex spokesmen. The tests 
were eonduetcri mils last moiitli hi 
W.MTC's .\irer.ift l.abonitory at 400F 
and 3.000 [isi. Coinpiuiy points out that 
passing these tests does not constitute 
Air l'’orce approval of the liosc because 
no specification set exists for siicli tests 
at the teniperatiires indicated, 

Resistoflex eiys that its RTOO ho.se 
is good for continuous use at 450r‘ 
with lots of eusiiion. Company bclici-cs 
it will be able to raise this tcni|jer.iture 
limit to 5501''. I’l.ins arc now under was 
to qualify tlie liosc for Class 4 hydraulic 
svsteiiis which Inue teni|x:nitutc limits 
of 0 to 550F. 

.As com|xiny engineers point out, if 
RTOO sviil operate satisfactorily for 50 
hr. at 5501''. this may tepreseht about 
500 hr. of aircraft operation, since only 
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UPPER ATMOSPHERE 
RESEARCH 



Tne International Geophysical Year is a 
period of Intensive research devoted to 
the earth and its surroundings. Aerojet- 
General research rockets will play a major 
role in IGY. In addition to Project Van- 
guard propulsion systems, Aerojet wilt 
supply its famed Aerobee-Hi rockets for 
critical research flights from Hudson Gay. 







.. frjctiim of its tiit.il ojotrating life «ill 
be spent at siicli extremes of speed and 
therefore licut. And ?00 lir. may be the 
expected life span of the airframe. 

In at least one engine application, 
R?00 hose operated satisfactorily for 
lliret- hours at an ambient temperature 
of 750K «nth 4251' fluid niniiing 
thrmifh it, Resistoflex officials claim. 
Company also plans to test R700 to' 
4,000 psi. 

Purpose is to detcnninc whether 
the hose will withstand 4.000 |)si. and. 
it so. for how long. 

Point of Controversy 

\vi.\iioN ^\'^:F.k’s sun ey of high pres- 
sure Teflon lio.se uncovered a contra- 
sersy conccniing the construction of 
larger sizes (above —8 size) hoses. 

Resistoflex believes that its standard, 
double braided construction will oper- 
ate satisfactorilv under tlic impulsing 
inlictcnt in s.OOO psi, aircraft Indraulic 
ssstcins. 'Ihe compam 's double-braided 
hose is flying today in sizes — f, —6 
and —8. lire —12 size also is flying in 
Consair's B-58, but this hose is triple 


Doisipnation Change 

Resistoflex is dropping the Y preflx on 
its VR70Q high pressure husc in the -4 
and -6 .sizes since the company feels 

parable that given to the two .smallci 
sizes. However, the Y designation will 



braided and its operating time is 
limited. 

.\eroquip Corp.. Jackson. Mich, dis- 
agrees. A companv official told ,\via- 
iiON Week that starting with the —8 
size (possibly with the —6) and larger, 
double and even triple-braided con- 
slmction will not be satisfactory. Rea- 
son is that braiding the steel wire crimps 
them and the impulsing of the hydrau- 
lic svstem fluid under 3,000 psi. causes 



Fuel Cell De^ 

I Ins hut .ind cold room is part of a 
lien-. Si-million fuel cell development 
liiboruton' recentiv completed at 11. !■’. 
Gcwdtidi Company's Los .Angeles. 
Calif, plant. Photo shows a technician 
fueling a Boeing B-s2 fuel cell struc- 
ture in preparation for hot and cold 
tests which arc conducted at tempera- 
tures tanging from IfilK to —851'. Hot 
and cold room is designed to test the 
rubber and ruhber-like noterials used 
in fuel cell construction. Other test 
facilities in the lab include two smaller 


elopment Lab 

cold cliitnibcrs for development testing 
ninth can be brought to —1001'’ to 
cool fuel. Kqnipiricnt for the rooms in- 
cludes a slush table capable of handling 
a 30.000 lb. load for testing the ability 
t)f fuel cells to withstand fuel singe 
pressures; a ribration table capable of 
\ibrating 2.000 cpm. at an amplitude 
of !i of an inch; a variety of ozone and 
flex testers; ;ind laboratory osens and 
otber equipment to cs’aluate perform- 
ance of new materials to 500F. I'acilitr 
can test high energy fucls. 
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TVIont^olfier's -v£in^ua.x*d ppojeot 

A sheep, a duck, a rooster— the first payload carried aloft for 
atmospheric research. Louis XVI, his queen and his court, 
were astonished witnesses as Joseph Montgolfier's smoke- 
filled balloon rose in majesty 1500 feet over Versailles. The 
passengers? unharmed (except the rooster, kicked by the sheep). 
Project Vanguard, 1957, Is an equally momentous "first"— 
an attempt to place a 21-pound satellite in an orbit 300 miles up. 

Aerojet-General, designer-builder of the famed Aerobee-Hi, 
will supply vitel second-stage propulsion systems for Vanguard 
launchings during the International Geophysical Year. 



Aerojet-SenerBl invites scientists and engineers— men of imagination and 
vision— to join the attack on the most significant research, 
development and production problems of our time. 




Vickers Servo Pump Systems 

Provide ra|ii(i and aociiralo response to inimite 
eleclrieal or ineclianieal signals 


Tlip \’ickcrs Servo Pump Unit shown 
at the right is a siimal-conirolled, 
variable deli\-cry. positive displace- 
ment, reversible flow oil hydraulic 
ptimp- In combination with a rotary 
or linear hydraulic motor, it forms a 
sienal-controilcd hydraulic transmis- 
sion for remote control operations and 
high-response servo systems. 

The servo transmission may be 
considered as a power amplilier when 
viewed from the electrical signal inptit, 
of about live watts, to the mechanical 
power output of several thousand 

have been built, having output capac- 
ity ratings from one to four hundred 
horsepower. The servo pump de- 
velops only that pressure required to 
move the load - . - which means re- 
duced pressure over the greater part 
of the ss-stem life since peak loads 
occur only infrequently in the majority 
of systems. This greatly reduces [tower 
lovscs and mininiiaes heal rejection. 

Any type of prime mos’er of sufli- 
cicnl capacity ran be used to furnish the 
power input . . . electric motor, auxil- 
iaiy drive pad on an airplane engine, 
air turbine, hydraulic motor, etc. Sub- 
stantially constant speed is desirable. 

Variable Pump Volume 
Controlled by Signal 

Heart of the servo pump unit is the 
\’ickers \’arial>lc Stroke Hydraulic 
Pump. This is itsually a nine-cylinder 
pump housed in a pintle-mounted 
yoke. Varying the yoke angle varies 


piston stroke, hence, output volume 
from zero to maximum in either 
direction of flow, A stroking piston 
actuated by a pilot valve varies the 
yoke angle according to signal. 

Low Control Power Requirement 
Power for control [jurposcs is low 
in a servo pump unit Ixcause metering 
valve action is confined to the volume- 
regulating system which is a low 
power level (lOf) to 3flll psi) hydraulic 
system separate from the power trans- 
mission hydraulic circuit aiihotigh a 
[wri of the pump unit. This volume- 
regulating 5\-stcm comrols piston dis- 
placement and direciion in the power 
pump which can operate at pressures 
up to 3000 or 4000 psi. Pressure drop 
across pons of a metering valve, with 
its inherent los.ses. is avoided in the 
power transmission system. Final power 
output from the pump is determined 
by the volume of flow wiiich the 
volume-regulating system demands 
and by the actual resistance of the 
load ... is not dependent upon pres- 
sure drop methods of control. 

In a control system cmplojing 
this servo pump, the variations in 
gain resulting from load change are 
negligible compared to those which 
may occur in a similar circuit con- 
trolled by a valve metering directly 
in the power line. 

Constant Displacement 
Hydraulic Motor 
Flow and pressure generated in the 
hydraulic pumj) are carried by tubing 



with no intermediate valving to the 
hydraulic motor or linear actuator. 
The fixed stroke hydraulic motor 
provides torque directly proportional 
to pressure and speed directly pro- 
portional to flow rate. 

High Power-to-Weight Ratio 
The seivo pump unit and its 
associated hydraulic motor are de- 
signed for high powcr-io-weight ratio, 
high lorque-io-ineriia ratio, low inertia 
of rotating jiarts, and high resonant 
frequency. 

Tyiiical Example 

Uieh pi»cr.lo.i>eishl rallo-3.7C hp/lb (motor onlv) 
Hisli lorflite-W-iiierUo ratio-3.5 i 

High rtsouol rreqacocs— 20 epa (eilire aysten) 


Other advantages arc reliability and 
versatility of application. The smooth, 



stepless speed changes and ability to 
hold position against any variation in 
load are additional reasons why this 
unit is a desirable resource which can 
solve many design problems. 

Important among the applications 
of N'ickers Servo Pump L'nil.s is ex- 
tremely fast and accurate positioning 
of gun turrets on aircraft. Another is 
actuation of the exhaust nozzle for jet 
engines: here the servo pump's char- 
acteristic of providing at all timc.s only 
sullicicnt power to meet the momen- 
tary demand minimizes the power 
loss and therefore the heat rejection. 
The greatly reduced average pressure 
level in this type of system prolongs 
the life and improves the reliability 
of all coinponcnls. 

For further information, ask for 
Bulletins SE-15 and SE-18 or get in 
touch with yoUr nearest Vickers 
Aircraft Application Engineer. He 
can arrange for an engineering team 
to consider your problem and propose 
an opiiinum solution, 


VICKERS INCORPORATED 



Teflon Troubles 

Rcsistoficv. wliicli developed ils own 
icllmd of eonvciliiig Teflon info es- 


midcd hose ill o [>r;>duct ealled Kluoio- 



un one of the nw materials for the 
Tetiafluoroethylciie resin. Patadozically, 
the fault of the ingredient lay in its being 
made piitec than before. 


the wires to bang together, briiiell and 
break. Also, three-braided hose is heavy, 
bulky and stiff. 

Aeroquip is departing from the tra- 
ditional braiding reinforcement and 
will use a spiral steel wire construction 
which avoids the overlapping wires and 
resultant potential breakage. The com- 
pany has a -8 size, high pressure, high 
temperature hose using the spiral re- 
inforcement under test in its labora- 
tories. It believes that this construction 
is far superior to conventional braiding 
in its resistance to impulse fatigue. Tests 
with the hose arc scheduled to be com- 
pleted about the end of April. 

Spiral Construction 

Rcsistoflex is watching the spiral, or 
wound wire, construction. Company 
engineer are treating this type of con- 
struction with caution because, they say. 
it lias inherent problems of wire sepa- 
ration which will allow the inner tube 
to extrude through the gap. Also, they 
believe that fitting attachment will pose 
problems. 

Aeroquip says that it is in production 
on —4 and —6 double-braided high 
pressure, high temperature Teflon hose. 
Braiding is satisfactory in these small 
sizes. The —4 has been submitted to 
WADC for test, the —6 has not. Opet- 
tional aircraft using the hose is Con- 
vair's F-102A, according to AetMuip. 

The hose is extruded and braided for 
the company by Electric Hose & Rub- 
ber Co., Wilmington, Del., and does a 
fine job, says Aeroquip- Aeroquip cuts 
the hose into desired lengths and at- 
taches its removable Super Gem fittings 
to the hose asscmblies- 

Titeflex, Inc., Springfield, Mass., 
which like Rcsistoflex, extrudes and 
braids its own hose, is developing a 
3,000 psi. hose. Company says that its 
development is not advanced enough 
to determine what type of construction 
will be used. 

Rcsistoflex, which developed its own 
method of extruding braiding the high 



We have important jobs in Large Rocket 
Engineering for men with a flair for 

MATHEMATICS 

If you had a strong math record in college— and if you have a 
curious, probing, exploring son of mind— you'll probably qualify 
for one of the jobs now open in our Systems Analysis Group. 

This group begins work on each new rocket-engineering proj- 
ect as soon as it reaches the preliminary-design stage . . . tiniilyzcs 
environment, thermodynamics, fluid flow, performance, and reli- 
ability... follows the project straight through to final testing. 

We can use almost every kind and level of mathematical ability 
. . . backgrounds ranging from the broad and analytical to special- 
ization in statistical methods, numerical techniques, and com- 
puter programming (advanced degrees welcome but not essential 
for some jobs). 

We'd like to talk to engineers-mechanieal. electrical, aero- 
nautical. chemical— and to physicists with M.S. and Ph.D. 
degrees. We're interested in men with experience in the mathe- 
matics of power plants (jet, steam, gas turbine), chemical proc- 
esses. petroleum refining, aviation, missiles, and flight analysis. 

There's never a humdrum minute in our Systems Analysis 
Group. Each day brings challenging new problems to solve. 
You'll have every opportunity to increase your professional sta- 
ture, Free, on-the-job courses of graduate level are offered in 
rocket theory and computer programming (Rocketdyne has the 
most advanced digital and analog computers). And you'll be a 
key man on the team that is designing, developing, and building 
the large liquid-propellant rocket engines for America's major 
missiles. 

Please tell us about yourself- with emphasis on your technical 
background. Write; A. W. Jamieson, Rocketdyne Engineering 
Personnel Dept .W-4 1.663 3 Canoga Avenue. Canoga Park. Calif. 

RgCKETDYNE^rt 

BUILDERS OF POWER FOR OUTER SPACE 
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WELDING PROGRESS REPORT 


Leadizig Aircraft Sul)contractor 
Proves Job Shop Economy 
of Sciaky Counter Weld Control 


Electronic W'elding Company of 
l,o>! Angelc,'., Califoniiii, Inis now 
completed over ciglit months pro- 
duction experience with the new 
Sciakv Prcdctcrinined Electronic 
Counter Controlled Resistance 
Welder. 'Ilieir cx|5cricucc proses 
that the nch an tages <if the ness' Sciaky 
welder alreadv |>rovcd in high pro- 
duction scn ice a])|jly ec|ually to "joh 
sliop” requirements- 

Easc of Set-Up 
Is 3 Key Factor 

Mr. George Palmer. President of 
Electronic 'elding ComiJany. sums 
up his experience when he says. 
■'The neir Sciakv ueWer control 
gives u.s a definite advantage oi cr the 
R-C timer. We get mmsiial case of 
des'cloping and repeating svcid .sched- 
ules. inehidiiig those requiring certi- 
fication fii.rccordanccnitli A lils|)ecs.” 

Versatility is Vital 
for Job Shop Operations 

The sersatility of the Sciaky Pre- 
detennined I'llcctronic Counter Con- 
trolled AA'eldcr makes it the logical 
answer to Electronic Welding Com- 
panv’s rcqnircmcnt.s. Sitn|>le set-up 
miuimize.s tlie need for hard-to-get 
skilled labor. It.s siiitiibilily for alumi- 
mun, steel, stainless, jet engine al- 
lovs. Inass. etc., makes pmcfical the 
use of the macliinc on botli aircraft 
:md noil-aircraft work. 

At E.lcctronic A\'clding Com|>anv, 
a single Sciakv spot welder is used 
for work on the I-s7 program and for 
airframe striicturals in tlie P'-l 04 and 
15-52 programs. Current usage is two 
ten hour sliifts per day. 

Mr. Palmer states tliat "having 
.1 Sciaky Prcdctcnnincd Electronic 
Counter Controlled Welder is al- 
most prerequisite to getting subcon- 
tracts from airframe and jet engine 
rnamifacturers and ordnance coit- 


frjctors as well as from commercial 
mamifiicturcr.s who require the high- 
est standards of weld safety and 
economy." 

To prose liis coiifidciKe. Mr. 
Palmer has placed orders for tsso 
more of the iicss' Sciaks' W'elders. 
One is a spot welder. tlic otiicr a 

Production Advantages 
Important to all sslio rcc|uirc safe, 
eeoiiomieal welds is the precise con- 
trol provided hs the new Sciakv 
Welder, Users re|)ort tliat tlics get 


preeisely what tlics set on the weld- 
er. Ilie macliinc cannot deviate from 
its setting and it is uinsistciil 
thrmigliout tlic entire r.ingc of ad- 
justment. 

.Another advantage is tlie siinplic- 
itv of maintenance. Pliig-iii sub-as- 
scmhly aintrol units make it possible 
to re|riace a unit in a matter of inin 
utes, I’lirther, tlie plug-in feature 
permits casv addition of additional 
functions if tlics are ever required. 

Literature Available 

Technical hiilletins completely dc- 
serihing the new Sciaky Predeter- 
inined Electronic Counter W^eld 
Control are asailahlo. AA'ritc oil your 
company letterhead requesting Bul- 
letins 33S and 339. Ilicre is no obli- 



ElECTRONIC WELDING COMPANV'S new Sciaki Coimrcr Control Wcldtt, It is 
shown here ivcliling an aftorbuincr door for tlic Pratt & \Vhitnc>- J-37 jet engine. 
Note the in-ptoduttion use of a Brush recording sielding analyrcT. 


Canjest .Mamtfacturen 
of Kesistaiicc Welding ^Wochincs in the World 

Sciaky Bros,, Inc., 4935 West 67lh Street, Chicago 38, III., Portsmouth 7-5600 
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Teflon Toxicity 

TcHon luis been accused in some qiuiT- 
teis of giving off tosie fniiics when heated 
to temperatures over -tOOF. Rcsistallcs 
offers these comments, from Wright Ait 
Development Center. Aero Medical 
Laboratory. 

"From Information conhiiiied m 
WADC Technical Report 54.301, Teffon 

(icratnres below 3O0C (571F) but is 
toxic at temperatures above 375C 
(709F). . . 


pressure Teflon hose, has licensed B. I’’. 
Goodrich to mamifacturc the product. 

I'lcx-O-Tube. Inkster, Midi, fias been 
licensed by Resistoflex to make fittings 
fur the liose and is in pniduction on the 
smaller sizes using Goodrich hose. 

Sfratoflex, Inc., Fort Worth, Texas, 
also will produce assemblies using Good- 
ricli Iiose and its own fittings, according 
to Resistoflex. 

.At the current state of tlie art. elas- 
tomers appear to be doomed as hose 
material when tempetatnres exceed 
about 550F, Resistoflex officials con- 
cede. The only substitute on the 
iiorizon appears to be rigid metal tubing 
appropriately looped or spiraled to allow 
ii certain amount of flexing between the 

Resistoflex, which already preforms 
much metal tubing for its current hose 
assemblies, is intensifying its interest in 
this type of plumbing. 

Removable fittings have these three 
advantages when used with relatively 
inexpensive rubber hose: 

• Fittings, being the most expensive 
part of the assembly, can be saved and 
reused when the hose wears out or 

• Fittings can be salvaged when rubber 
Iiose, because of its limited slielf life, 
lias to be discarded. 

■ Lt^'slics and inventory pmbleiiis ate 
greatly siiiiplified because liosc and fit- 
tings can be sent into the field in bulk. 
Ilnsc can be cut tn length and fittings 
assembled as needed instead of having 
to ship and Stock large numbers of in- 
dividual hose assemblies of various 
lengths. 

•All this has changed with the advent 
of Teflon hose, says Resistoflex. Here 

• Hose rather than the fittings, is now 
the most expensive part of the assem- 

• Hose made of Teflon has indefinite 
shelf life so naet needs to be discarded. 

• Permanent couplings are required in 
many cases by engine miimifacturers 
who want to eliminate the possibilitv 
of in-thfrfield servicing by inexperienceci 
personnel. 



NOW — A brand new concept in 
Miniaturized Circuit Breakers! 


Here are two new circuit breakers — Klixon 
D7270-1 (toggle) and D7271-1 (push pull) which 
set new standards of size, weight and perform- 
ance. Except for the actuators, these iieins are 
identical in every respect and are thus completely 
interchangeable. 

Go over this check list of features now — it may 
solve your aircraft circuit breaker problem. 

1. Extremely simple trip-free design • • • 
only three moving parts. 

ACTUATOR • SLIDE • THERMAL DISC 

2. Exceptionally small size with high cur- 
rent capacity. 

3. Weight — less than 1.5 ounces. 

4. High rupture capacity — tests to over 
4000 amperes, 120V.A.C. 

5. Glass Melamine case with high arc 
resistance. 

Write today for Bulletin DD-CIRB-21. 



In circuit proteclion you can count oi 


METALSsCONTROLS | CORPORATION 

Spencer ThcTmoslat Division 2804 Forest Streel, Attleboro, Mass. 

H»;oM 
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for every 
aviation test need 


A LLIS-CHALMERS has iastalled compressor 
equipment totalling nearly 600,000 hp . . . 
8,000,000 cfm in aviation test facilities including 
wind tunnels, and engine and component testing. 
This is your assurance of highly experienced as- 
sistance during design, installation and operating 
stages. Whatever your problem, call the A-C 
office in your area or write Allis-Chalmers, In- 
dustrial Equipment Division, Milwaukee 1, Wis. 


ALLIS-CHALMERS 


CAA Evaluates Lights To End “Black Pit” 


Andrews Al'B, Md-— Evaluation tests 
of liigh density runway liglits described 
by Civil Aeronautics Administrator 
James T. Pyle as the "ground compo- 
nent of an all-weather navigation sys- 
tem" will be completed May 1. 

In a recent series of simulated IFR 
approaches and landings conducted with 
Pyle at the controls, three types of 
runway lights designed to eliminate 
the ‘'black pit” illusion were demon- 

Experimental Sights using the three 
types, all of which arc produced by 
Sylvania Electric Co., began here last 
January following the mockup installa- 
tion of the systems. Decision as which 
of the three systems wfll be adopted 
will be made by CAA around May 1 
after user comments have been evalu- 
ated. 

Three Configurotions 

Two of the systems differ only in 
configuration: 

• First type consists of Elfaka bars of 
light set fiush along the first 5,000 ft. 
of runway at 100 ft. intervals. The 
inner lights are located 30 ft. from the 


• Second type calls for an arrangement 
of the same number of bars 45 ft. from 
the centerline. 

The Elfaka runway lights were orig- 
inally developed by the Dutch and 
have been in regular use at Amster- 
dam's Schipol Airport since 1955 (AW 
Jan. 10. 1955, p. 21). 

In this arrangement, each fixture is 
encased in a box that is overset with 
a protective grid and buried flush to 
the runway surface. The experimental 
lights in the Andrews Field installation 
arc not yet flush but are set on top of 
the runway surface in boxes fitted with 
three baffles that simulate the flush at- 

The third system at Andrews in- 
cludes a 715 A continuous strip of 
very high outout fluorescent tubes on 
either side or the ninwav, beginning 
500-ft, from the threshold. 

The lights flood the complete runway 
surface and pick up strip markings of 
luminous paint and aluminum silicate 
crystals. 

This system has not yet been thor- 
oughly tested under zero-zero condi- 
tions, and there is some question as to 
whether glare against fog mav eliminate 
it as a possibility. 

The fluorescent tubes have a 416 
>olt, three-phase power requirement. 
Each tube is a 400-watt tube; 20,000 
candlepowet is produced for each eight 
ft, of length of the system. Total con- 
sumption is 70 kilowatts. 


C.AA believes that this tyjjc of tun- 
«ay light will be effective only on a 
black asphalt paving since reflecting 
glare may be intensified by white con- 

Chief advantage of the system is that 
only slight runway modification is re- 
quired tor installation. 

Elfaka Installotion 

Introduction of the Elfaka lights 
probably will be confined to new run- 
ways since installation of the unit in 
present runways would call for much 
heavy construction work in laying the 
power lines and affixing the buried box 

The Elfaka light is a 250 watt, PAR- 


56, 12i volt lamp. One lamp is located 
ill each unit which, for experimental 
purposes, contains baffles to provide a 
conical beam and specific intensity 

James Iliitding, project engineer of 
CAA's Technical Development Center 
is conducting the tests. Administrator 
Pyle says he is convinced that C.AA has 
"the answer” to the "black pit" prob- 
lem in any of the three lighting units. 
He added that an improved landing 
system that provides a more accurate 
glidepath or automatic ground control 
approach, will permit the CAA to elimi- 
nate the 200 ft., one-half-mile visibility 
restrictions at airports where the best 
of these systems is installed. 
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NEW TOOL 



Cessna’s T-37 jet trainer, now in operation, 
combines outstanding high-altitude performance 
with unique side-by-side instruction, 
high to low speeds, easy handling 
...fits the new concept in USAF training: 
a quicker, safer transition 
into combat jets! 
Cadets learn faster, 
USAF realizes time-money savings. 



CESSNA AIRCRAFT CO.. Wichita, Kans. 
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Cytac Makes Bid as Navigation Aid 


By Philip J. Klass 

New York— Cyhic. an extremely ac- 
curate, lo\v-frctjucnc\ livpctbolic nar iga- 
tion svstem has shccl its securitv wraps 
to hid for adoption as an international 
long-distance navigation aid. This puts 
it in competition with the British Del- 
rac and Dectra svstcnis, the I'rciieh 
Radio-^\'eb, and the Navarho svstem 


which the Air Coordinating Commit- 
tee adopted as the official U.S. entry. 

Sperry Gyroscope Co., which devel- 
oped the system under USAF sponsor- 
ship, also views Cvtac as a possible fu- 
ture Common Svstem replacement for 
Vortac because of its high accuracy 
and low-altitude coverage. 

Fifteen Cytac stations could blanket 
the U. S., portions of Canada and Mex- 


ico and 1,000 miles out to sea on cither 
coast. Aircraft could determine their 
positions witli an error of no more than 
a couple hundred feet anrwhere in this 
area, a Sperrv engineer told the recent 
Institute of Radio Engineers conven- 
tion. (See sketch above.) 

Two chains of four Cytac statirms 
(eight total) could provide coverage 
of the North Atlantic with at Icasta 10- 
fold improvement over existing Loran 
accuracies, Winslou' Palmer reported. 
(Palmer read a paper authored by Wil- 
bert P, Frantz, one of three given by 
Speny engineers on the Cytac system.) 
Pulse, Phase Comparissn 

Cytac might be termed a low fre- 
tjucncy Loran system with phase com- 
piti.son added, A Loran type chain of 
stations transmits a series of pulses at 
standard Loran rcpetitlbn rates (20 to 
66 times [xir second). To obtain 
greater accuracy in determining the 
time between pulses arriving from in- 
dividual stations in the chain, Cytac 
measures the relative phase of the radio 
frequency carrier in their pulse envel- 
opes. This improves accuracy by a 
factor of 10-20 over standard Loran. 
according to Sperry engineers. 

Cytac aeliicvcs considerably greater 
range than standard Loran because it 
operates at 100 kc. instead of Loran's 
2.000 kc. frequency. Compared to 
Loran’s daytime range of 700-800 miles 
over water. 200-500 miles over land 
u.sing gtound-u-ave signals, Cytac pro- 
vides a usable ground wave signal out 
to mote than 1,500 miles. Palmer re- 
ported. Loran range goes up to about 
1.400 miles at night using skv-wau's 
(that bounce off the ionosplierc), but 


LF For Common System? 

Dt-spitc the heavy U. S. investment in present very high hequeticy IX'UF) N'oituc 
rlio-tfacta navigation wstem, at least a few navigatiun-traflic contiol cx|iCTts ate taking 
a fresh look at low-.ftequenev livpcrbulic navigation svsteins as a possible bitutc 
replacement for ^’ortsc. I'his inehides such systems as Cvtac, British Decca and 
the French Radio- Web systems, 

This must appear ironical to Eniopcans who mged the adoption ol such systems 
10 years ago when the U. S. was pushing V'llF rho-theCa navigation aids fur inter- 
national adoption, 

Reasons for the ic-cvamiiiab'un of LF navigation systems include: 

• Low altihidc coverage for helicopter service is available from LF aids, not from 
VUF systems. 

blanket the U. S. wh«eas more Hon 1,000 VIIF statio^ill be required for 

ting closer spacing of aircraft, than with rho-theta linc-of-sight svstem. 

These weie some of the points made at the recent IRIC convenNon by N'etnoii 
Weihe of the Air Transport ,\ssociatioii and Mclpar. 

• SusecpHbilitv to atmospheric disniption due to severe thmidctstomi activitv, 
whereas N'HF is practically inmumc to such disturbance. Reliable navigation service 

• Weight and sire penalty of airborne cqui|mieiit. particularly for the private flyer 
when conbusted with weight and size of his present \'OR receiver.^ 

suggested the use of a small, lightweight automatic dead rcckouiiig computer to 
supplement the LF system. Such a device could provide modcralclv accurate 
navigatinn information for shoit periods w-lieii LF service was disrupted, could be 
peciodjcally recorrected for drift cnors when the LF sigoal was available. 
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New Vertol helicopter 
seats 19 passengers, 
doubles as freighter 



• Better high altitude performanoe with two-speed eogine 
supercharger. 

For detailed information on the Vertol 44 write to: 
Customer Relations Manager 

4^itcta.^t (2otpota.iLon 


MORTON. PENNSYLVANIA 


sky-wave operation produces spurious 
pulses and requires that cacli reading 
be compensated for tlie longer sky-wave 
propagation path. Cytac. which oper- 
ates solely from ground war es, docs not 
encounter this problem. 

Cytac originally was called Cyclan. 
a contraction of "Cytle-niatching 
Loran." When its dc'clopiiicnt was 
later redirected toward possible use by 
the Tactical ,Mr Command, the name 
was changed to Cytac. 

If the USA!'' ha.s plans to make 
tactical use of Cytac, these have not 
Ixjcn disclosed. Sperry liolds a contract 
to set up a Cytac chain along the Kast 
Coast which will be used by the Coast 
Guard and the Nasy for undisclosed 
purposes. Like Loran, Cstac can pro- 
vide nus'igation scnicc to surface ships. 
Airborne Equipment 
To date Spetry has built only experi- 
menial Cytac rcccis'ers which included 
classified functions not requited for 
cis'il use. Palmer estimates that an air- 
borne receiver for cis'il u.sc capable of 
automaticallv pres iding aircraft position 
fix data, can be built to weigh -40-S0 lb. 
Such a receis'cr would not directly in- 
dicate aircraft position- Pilot would 
have to read time-difference numbers, 
then refer to special Loran-type charts 
to determine position fix. However, for 
an additional 20 pounds, automatic 
plotting and display of airciaft position 
could be provided, Palmer estimates. 

i''or domestic Common System appli- 
cation. aircraft operators probably would 
insist upon the fully automatic display 
piovision. This vsould place Cytac at 
a moderate weight disadvantage com- 
pared to present airline N'ortac equip- 


ment (including D-\1E scrsice). and at 
a sharp disadvantage for private flyers 
who now use only a 10 pound VOR 
receiver. Palmer says it may be possible 
to build a lighter-weight Cytac receiver 
for private fivers with somewhat reduced 
accuracy, but gives no weight estimate. 
Loran. Cytac Fundamentals 

Both Loran and Cytac operate on the 
basis of the following principles. If one 
ground station transmits a pulse of ra- 
dio cnergv. followed a fixed and known 
time interval (T) later by another pulse, 
liansmittcd from a second ground sta- 
tion located some di.stance away from 
the first, then the two pulses will be 
received by a navigatingvchielc with the 
s.tme time spacing (T) if the vehicle is 
located at an equal distance from both 
stations. 

It the vehicle is closer to the first 
station, called the “master," the time 
interval will be greater (T -I- iT); if the 
vehicle is closer to the second station, 
called the “slave," the interval between 
pulses will be less (T — i'll- By meas- 
uring the spacing between the two 
]>ulses, and comparing it with the known 
spacing at the time the pulses were 
transmitted, the airborne receiver de- 
termines the vehicle's linc-of-position— 
a hypcrbolically shaped line whose focal 
points arc the two stations. 

If another pair of similir pulses ate 
transmitted by a second pair of stations 
at least one of whicli is in a different 
geograpliic location from one of the first 
pair, tne time interval between receipt 
of these two pulses establishes a second 
line-of-position. 

Intersection of tliese hvo lines of po- 
sition on a Loran-Cvtac cliart represents 


the vehicle’s position. If a ihitd pair of 
stations arc available, they can provide 
a third linc-of-position to double-check 
the vehicle's position fix. 

In practice, a single master station 
and two, or three, slave stations arc fre- 
quently used instead of two or three dis- 
tinct pairs of Loran or Cytac stations. 
Ill such case, the master station alter- 
nately teams up with each of the slaves 
to transmit a pair of pulses in a time- 
shared sequence on a single radio ftc- 

Pulse Spacing Measurement 

One of the, major limits on the 
accuracy of standard Loran is tlic preci- 
sion with which tlic time spacing be- 
tween pulses can be measured. Because 
the pulses may be distorted when re- 
ceived. it is difficult to determine the 
time interval incite accuratclv than to 
within one microsecond. It is impossible 
to give the equivalent po.iition fix error 
ill feet or miles since this will depend 
upon the configuration of the Loran 
chain and the Vehicle’s position relative 
to the stations. An ACC report says 
that typical Loran errors in daytime 
(using ground-wavesi average about 14 
nautical miles over sea watcr. 

Thc problem of measuring pulse spac- 
ing is more difficult at night when 
sky-waves, resultmg from multi-hop 
ionospheric reflections, may produce a 
stream of up to 20 spurious pulses 
wliicii can overlap the initial pulses 
from a subsequent ground-station trans- 
mission. This can cause considerablv 
larger errors in measuring pulse spacing. 
.ACC’s report savs these average about 
fiv e nautical miles. 

Cytac, like standard Loran, requites 



HYPERBOLIC CYTAC sv-stem, in experimental east coast instal- 
lation (left) produced errors well within estimated values (right). 
Small figures alongside curved lines show estimated eitor in 
feet. Actual errors experienced ure shown at locations measured. 
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another example of hoio 



iSUILDS 


NOW! AUTOMATIC NAVIGATION 
FOR GLOBAL JET FLIGHT 


An advanced system of aerial navigation, with 
the speed and precision demanded by high 
speed jet flight, has been developed by Ryan 
under sponsorship of the Navy's Bureau of 
Aeronautics. Using continuous-wave radar, in 
which Ryan is a recognized leader, the Ryan 
AN/APN-67 navigator will enable fast-flying 
military planes and future commercial jetliners 
to travel to any point on the earth's surface 
with new accuracy and speed. 

Instantaneous in operation, the Ryan navigator 
gives the pilot his position (latitude and longi- 


tude), ground speed, ground mileage, drift 
angle and ground track in continuous, readable 
form. No computations are necessary. The 
equipment is compact and self-contained. No 
ground facilities are employed— no wind infor- 
mation or aerological data are needed. 

This significant contribution to jet navigation 
is typical of the work which Ryan and the mili- 
tary services are accomplishing in other fields 
of electronics research such as supersonic mis- 
sile guidance for the Air Force and helicopter 
hovering devices for the Navy. 


Efcclronics engineers icin find o clmflenging future icilh c 




BUILDING AVIATION PROGRESS SINCE 1922 
Aircraft • Power Plants • Avionics 

Ryan Aeronautical Company, San Oiego, Calif. 




CYTAC PULSE sequence (top) resembles 


at Clarkton, N. C., from espetimenta] Cvtac 
chain is shosm below. 

that transmission lime of each master- 
slave station combination be svncliro- 
nized to assure constant and known 
spacing between their pulses. Cytac. in 
addition, requires that the respective RF 
carriers of the t«o stations also be 
svnehronized. Synchronization is ac- 
complished by ground-wave signals be- 
tween master and slave station. 

The Cytac receiver mcasiircs pulse 
spacing in Lnran-fashinii to obtain a 
rough indication, then polishes it off 
precisely by measuring the relative phase 
of the RF carrier in the master and .slat e 
pulse envelopes. The rough piilsc-spac- 
ir.g measurement is made with sufficient 
accuracy to prevent ambiguity in the 
phase comparison process, i.c. to prevent 
comparing phase of the first ctxlc of 
master pulse with the second cycle of 
slave pulse. 

By combining pulse and phase com- 
parison techniques. Cvtac is able to 
measure pulse spacing to within 0.02- 
0-03 microseconds, according to Palmer. 
Cytae's instrumental error is only a frac- 
tion of the total system error, the bulk 
of which results from variations in the 
velocity of radio wase propagation due 
to changing weather conditions. Sperrv’s 
Walter N. Dcm told the IRF. With 
suitable compensation for the latter, 
Cytae’s osetall timing errors arc about 
0.1 microsecond, compared to one iiii- 
ciosecond for a shandard Loran, 
Sky-Wave Contamination 

Sperry's tests indicate that the oper- 
ating range of a single Cytac chain 
could be extended from 1.500 to per- 
haps as much as 2,800 miles if sky-waves 
were used. Howaer. the svstem is de- 
signed to operate solely from ground- 
nas es under nomial condiriuns to avoid 
contamination from spurious pulses. 

'I'he first of any sky-«avc pulses nor- 



Firm footing tor 
tomorrow’s airborne 
instruments... 


Adding 


and top personnel. Pacific will continue 

significani step ahead of the field. 
Whether you rely on Pacific for such 

gyros and accelerometers shown i 
below, or for undreamed of instru- J 
ments to solve future problems, M 

'acific Is always ready and anxious A 
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BUCKETS 

and 

BLADES 
for AGT 

We design and build: 

• Forge Dies 

• Trimming Dies 

• Investment Molds 

We machine to Sy' 

• Forgings 

• Solid Stock 

• Investment Castings 

e Centrifugal Compressor 
Wheels 


jherm-ehctric 

I METERS CO., INC. ^ 
Ithaca, New York 


arri'Cs at least ?0 microseconds 
after the eorrcs|Jonding |touiid-wuve 
pulse. To a' oid sky-«'avc eontaniiiiation, 
the Cytac system is designed to pros’idc 
a fast-rising pulse whose aniplitudc is 
sufficient to permit phase-comparison of 
its carrier in something less than 30 
microseconds. 

In an experimental Cytac chain cov- 
ering the Eastern half of the U. S., 
Sperry used pulses svhich rose from zero 
to full amplitude in about ?0 micro- 
seconds, u'ith the receiver designed to 
perform the phasc-coinparison approxi- 
mately 27 microseconds after the start 
of the pulse. 

.^t the low frequency at which Cytac 
operates, fast-rising pulses mean wide 
bnndsvidth. Cytac occupies the full 20 
ke. prcsentlv allocated in the 90-110 kc. 
band for navigation purposes, and about 
one per cent energy spills outside band. 

Some obscrs'crs belicsc that the 20 
kt. bandwidth requirement will make 
Cy tac rcccis ers extremely susceptible to 
atmospheric disturbance from thunder- 
storms. Xavarho. which also operates 
ill the sulnerable 100 kc. region, is de- 
signed to use extremely narrow-band 
techniques. (AW .^pr. 26. 193-1, p. 32.) 
Ilowcscr Sperry engineers say that more 
than a scar of testing in the experimen- 
tal Cshic installation resulted in no 
serious outages. 



BLOCK diagram of Cytac receiver. 

A major source of error in the Cytac 
system ati.scs from RF carrier phase 
shift due to different ground conductiv- 
ity over different portions of the path 
behveen vehicle and ground station. 
Spem' found errors as large as H micro- 
seconds. I’einperature also had a marked 
clfcct on apparent propagation s’clocity. 
particularlv in the winter, Dean told 
the IRE.' 

Phase shift due to different ground 
emiductivitr' appears to remain reason- 
ably constant, showing a rariation of 
less than one part in 50.000 over a 
period of a year. Dean said. This sug- 
gests the possibility of mapping the 
Cs tac scrs'ice area to dctcirainc average 



New Ben-Har Braided Lacing and Winding Tape 
combines two superior insulation materials — DuPont 
Teflon and glass fibers. Fibers are Teflon coated 
before braiding to maintain tough texture and assure 
tight knots — and to eliminate abrasive action of the 
glass. Ben-Har T.apes will not shrink and cut 
through insulated wires. They are pliable from 
-100°F. to 500°F. They are non-absorbent and inert 
to most known chemicals and oils . . . completely 
wax-free and fungus proof. 

Avaibble in 3/64. 1/16, 3/32 and 1/4 inch widths, 
in Offwhite. Also available in 8 colors and Black on 
special order. Write for prices and samples. 


TEFLON- 

GLASS 

FIBER 

LACING 

TAPE 


BiiNTLEv, Harms Manufacturing Co. 

2104 Barclay St. Conshotiocken. Pa. 


BENTLEY, HARRIS 



INSULATIONS 


106 


AVIATION WEEK, April 15, 


then distorting the Cy hie eliarts t” com- 
pensate for them. Dc.m said. 

Sperry tests aKu indicate that phase 
shifts due to temper, iturc changes are 
more or less liiic.ir along the propaga- 
tion path. Tiiis opens the stay to auto- 
matically adjusting the time intenal be- 
tu ecn master and slate station pulses to 
ijarriallv compensate for temperature 
phase shift. 

Dean concludes that "it :s possible to 
reduce greatly the long-term sariation 
in propagation, thus making fcasililc 
overall accuracies of timc->l;ffcrencc de- 
tenniiiafions in the order of S 0.1 
niicrosccoiid.” 

Short-term t.iriation. due to atmos- 
pheric noise and interference, arc con- 
sidcrablv smaller titan these aforemen- 
tioned iong-tcnii tariatioiis. Dean stiid. 


Time-Shoring Receiver 

The sequential nature of pulse signals 
from different stations in a Cy tac chain 
pcrmit.s extensive use of time-sharing 
vithin the tetciter to reduce size, 
weight and complexils, Sperry's Robert 
L. Frank told the IRK. 

For example, a common RF' amplifier 
is used, supplied with a time-shared 
aiitomiitic gain control /'3GC) voltage. 
'Fhis equalizes signal anijilitudcs, and 
phase measurements arc made almost 
independent of RF tuning because all 
signals pass through the ‘,imc circuits. 
Frank said. Timing eireiiils also arc 



New VHF Receh er 
Weighs Only IOV2 lb. 

Cedar Rapids, Iowa— Xcw lightweight 
\'IIF cammunic.itions-navigation te- 
ceiver for airline and husiiiess aircraft 
use, which weighs 10* lb., occupies ii 
short I .-VI'R size case and prm ides 50 
kc. channel sp.icing over the fieqneiKs 
band of 108 to 152 me., has been 
aiinmniced bv Collins Radio Co. 

The new iUodcl 31X-2 is less than 
half flic size and sveight of its predc- 
eessot, the 51X-1 wliieli coseted a 
more Ihnilcd band (IIS to 136 me.). 
Substitution of semiconductor dciiccs 
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why there’s HO BEAD~NO UNDERCUT 

But Trent nut a ston to that — aimnlv hr coino* into nnrtnprQhiti 



.With new CONTOUR TRENTWELD 


New Contour-Trentweld stainless pipe and tubingisso smooth, 
both inside and oOt, that you can’t even feel the weld. It’s 
stronger, more uniform, with no place for corrosion or erosion 
to get a toe-hold. And it's available in any size or gage ... in 
all stainless, high-alloy, Hastelloy and titanium grades that 
can be welded. 


CONTOUR 

TRENTW^ 


Stainless and High Alloy 
Welded Tubing 


TMNT TUBE COMPANY, GENERAL SALES OFFICES, EAST TROY, WISCONSIN (Subsidiary ol Crucible Sleel Co 


'America) 


for tubes iind tlic use of a li.insistorizcd 
d.c. to ii.e. contcrtti instead of the 
f.imiliiir Total) inverter arc pitlially re- 
sponsible fur tile size and weight sav- 
ing. Hie iie« tccciict uses 9 tubes. 
1 transistot and 7 eristal diodes coni- 
y.ircd to 19 tubes for its predecessor. 

In addition to providing communi- 
cations sercicc in the 118 to 152 me. 
band, the 51X-2, when used with a 
Collins 3d-H3-l navigation-instrumenta- 
tion accessors (also euntaiiied in a 
short i A'lR' and weighing about 12 
pininds). |iro\ides: 

• ILS Localizer service, at odd- tcntli- 
megaescles from 108.1 through 111.9 
me. with simultaneous voice reception. 

• Omnirange (VOR) service between 
112 and IIS me. svith voice reception. 

• 'IVOR service at esen fentli-mcga- 
cycles and odd 50 kc. steps from 1U8 
to 112 me. with soicc reception. 

'I'lic 31X-2 uses 42 ctvstals for tlie 
full lOS to 152 me. coverage but can 
be supplied with fesser crystals if only 
lOS to 136 me. service is requited, 
ilie rea'iser is de-sigiied to Aeronau- 
tical Radio Ine. Cliaractcristic 520.\ 
and cnijiloss modular eunstruetion 
lliroughuut. 

I ''oTooyi I 

^ FILTER CENTER 4; 

^ ' sOOtlOQ; -J 

► Collins Sponsors PWl Reseatch- 
I'our research inv estigations into various 
ph.iscs of the aircraft proximity warn- 
iiig/collision avoidance problem have 
been launched by Collins Radio Co, at 
several universities and research centers. 

► New I ype Amplifier?— Combination 

luminescence and pliotocoiiductivity— 
may provide an interesting new tecli- 
mque fur controlling flow of electric 
.iirrent. according to Dr. Malcolm II, 
I lebh of General I'.lectric’s Research 
Laboratory. Some scniieonduetor junc- 
tions emit light when current is passed 
through them, light which could be 
converted back into electricity when) 
It strikes an adjoining photoconductor. 
Small emitter attached to one of Ihc 
semi conductors could provide grid- 
tvpc control. Ilebb also speculates that 
semiconductor jcmctioii light source 
might be "the key to getting closer to 
the tlicoietical 200 lumens from even- 
vv.itt of electrieih instead of the 20 
lumens produced by a good incandcs- 
trill buih and 60 lumens fnmi fluo- 
rescent lamps.” 

► Changing 'l imes And Names-Radio- 
Licctronies-'l'clcvision Muniifaclurers 
.\ssociation (RlvTMA) may soon 
shorten its name, to lilectronics Indus- 
try Association or Electronic Manufac- 
turers .\ssoeiation. Originally called 
Radio Maiiufjcturers .\ssociation, the 



This extremely complex aircraft valve body is currently being sand cast 
by Roile in two aluminum alloys . . . 355T6 and 356T6. But as part of a 
continuing program of casting research, RoUe has also poured the piece 
with equal success in ZREl and A-142. While A-142 does not yet have 
the acceptance of many other alloys. RoUe is extremely interested in 
its possibilities in high temperatm-e applications. 

The valve body is an ideal test piece for such research. Few castings 
offer a tougher trial of as-cast properties. The many small diameter 
passages through the piece demand intricate tube coring as well as the 
more conventional sand cores. The tubes are removed after casting 
by a process developed in RoUe’s Research Laboratory. 

Whether your needs are limited to conventional alloys and casting 
techniques, or demand unique experience in high temperature alloys, 
intricate tube coring, etc., you’ll find RoUe an ideal source of aluminum 
and magnesium sand, permanent mold, sheU, and investment castings. 

Free 57-Page Casting Engineering Handbook helps you design 
and specify aluminum and magnesium castings. Available on letterhead 
request. Write for your personal copy. 


SEE US AT THE ENGINEERED CASTINGS SHOW. ..BOOTH 61S 


for complete foundry service 
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Marquardt 



ROBERT L. EARLE 

Executive Vice President 
is second in command of the Marquardt 
engineering-production team. With an 
engineering-business administration-educational 
background and more than 20 years’ executive 
experience in the aircraft industry. Bob is one of 
the motivating factors in the rapid strides being 
made by the Marquardt team. 


i3 Growing... 


Kmsmmrch and Daralopmant — The ’West's 
largest ramjet test facility, situated at the Van 
Nuys plant, provides professional engineers 
with the tools to test advanced design and 
development ideas. 


offering new opportunities to professional engineers 


Freedom to pioneer — freedom to grow,,, 
these are the challenges and new engineering 
opportunities at Marquardt Aircraft. 
Through these freedoms, Marquardt stands 
established as the leader in ramjets, "power- 
plant of the future.” 

Througli these freedoms, Marquardt leads the 
way into advanced engineering projects. 
These freedoms — pioneering and growth — 
are as individual as each professional engi- 
neer, as collective as the entire Marquardt 
team. Through them, Marquardt now offers 
new and unlimited opportunity for profes- 
sional engineers in two of the West’s most 
stimulating areas. At Ogden, Utah, in the 
heart of the Wasatch Mountain vacation area, 
Marquardt is now constructing a multi-million 
dollar pi'oduction plant to produce supersonic 
powerplants for the Boeing Bomarc intercep- 
tor missile. And in Southern California’s San 


Fernando Valley, Marquai-dt professional 
engineers are involved in a major expansion 
l)i'ogram for design, development, and test of 
new ramjet engines, turbojet and ramjet 
engine controls. 

If you are a professional engineer interested 
in the freedom to pioneer — the freedom to 
gi'ow — for yourself and your company, we 
invite you to investigate the opportunities at 
Marquardt Aircraft, today. Please contact 
Jim Dale, Professional Personnel, 16551 
Saticoy Street, Van Nuys, California. 


marquari 


AIRCRAFT CO. 


FIRST IN RAMJETS 




Skilled hands coupled with keen minds made today’s rocket 
powerplants a reality. Minds that formulate new theories in powerplant 
design . . . and hands (hat prove these theories by careful 
experiment, test and application. 

Guided by such hands and minds, RMl has led the way for over 
fifteen years— designing and producing record-breaking powerplants for 
such supersonic vehicles as the X-IA, Skyrocket and the 
Viking missile. Today and in the future, RMI engineers and scientists 
will continue to blaze the trail toward advanced propulsion 
systems for manned and guided flight. 

Engineers, Scientists— Perhaps you, too, can work with America’s /irs/ 
rocket family. You’ll find the problems challenging, the rewards great. 
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"JUST THIS ONCE,” begged the ad n 

"LET’S NOT SHOW A PICTURE OF AN Al 




GENERALI 


ELECTRIC 







(left), propulsion stalT engineer, and Andre P. BIgnon, 
propulsion research specialist. 


PKOPTJLSIOX ACCURACY— a major missile problem 


Controlling power action is but one of the major 
problems facing propulsion engineers and scientists. 
Important advances in this and related areas of propulsion 
are necessary to missile systems now in development. 
Because of the growing complexity of problems now 
being approached. Propulsion Engineers find their field 
offers virtually limitless scope for accomplishment. 

The ability to perform frontier work is essential. 



MIKKII.K HVWTKMS DIVISION 

research and engineering stag 
LOCKHEED AIRCRAFT CORPORATION 


Engineers and scientists possessing a high order of ability 
and experience in propulsion and related fields will be 
interested in new positions now at Lockheed Missile Systems 
Division’s Sunnyvale and Van Nuys Engineering Centers. 
Inquiries are invited. 




BUSINESS FLYING 



New York Police Helicopters Save Lives 


By Erwin |. Buiban 


New York-New Y'ork Police Depart- 
nicnt helicopter operation underscores 
tlic s'.ilue of rotar) wing aircraft as .in 
effective life saving and law enforce- 
ment incdiimi for local goicrnnicnt- 

Scorcs of liies have been saicd thus 
far by Bell -17-Ds belonging to NYPD's 
Aviation Bureau. .About a dozen drown- 
ing persons were rescued last year alone. 

Highly publicized in the local press, 
NYPD’s Uttic Bclis arc almost as 
familiar to local New Yorkers as the de- 
partment’s ground-based patrol cats. 
High Regard 

Although the Biitean's modest 
SZ5.000 annual budget hasn’t been in- 
nc.iscd over the past file years, sonic 
indication of the high regard held by 
municipal officials for Aiiation Bureau 
operations can be seen bv the easv treat- 
ment its budgets get during annual re- 
l icw, compared to other rouglih treated 
city departments. AATicn NATO’s Avia- 
tion Bureau decided to re-equip with 
modem aircraft, it received cits' approiai 
neccssars' to purtliasc three new four 
place Bell 47-1 Rangers. Sf.indard price 
for the 47-J is approximate]!' S6L750. 
AA'ith all of the equipment specified bi' 
the Bureau, its aircraft will cost ap- 
proximately S80.000 each, including 
lifters, litter doors, air-rescue pou'cr 
hoist, approximateh' 52,000 worth of 
nidio and spares. 

Normally Bell recommends that pur- 
chasers of a single 47-f get 52.600 in 
spares-- tsvo ships should liine 56.000 
worth and three would require 526.000 
worth. This is based on a single lear. 
or 600 hr., operation. Bmc.ui is fortu- 
nate that some 75% of its 47-D spares 
arc suitable for 47-f operation, aside 
from engine and rotor blades. 

First Delivery 

First of the Bureau’s tiiree Rangers 
was dclis'crcd iatc in Fcbnian'; the other 
two were scheduled to be delivered to 
its Floyd Bennett. Field base in Brook- 
hn fills month. Of its two remaining 
47-Dls. one will be used for training 
and the otlicr evcntiiailv will be rc- 
jilaccd with a new model. 

Ranger’s improsed performance svith 
increased jxnlaid was the major factor 
in ordering tlic new aircraft. .Although 
the 47-Dl is rated bs' the mimufacturct 
as n tlirec-|)laccr. .\\iation Bureau con- 
siders it a two-place ship for its tspe of 
operation. Its new Rangers, with a eut- 
lent allowable gross of 2,565 lb., pro- 


V idc a payload of approxiniatelj 950 Ib.. 
permitting a good coinpleincnt of 
rescue equipment and up-to-date radio 
to be carried. Payload increase to about 
1,500 lb. may lx available, with Beil 
working to increase the 47-J's allowable 
gross weight to ap|)roximatcly 2,850 Ib. 

.As'iatinn Bureau’s beat is along file 
vast stretclies of water enclosing New 
A'otk Cits, patrolling some 650 mi. of 
svaterfront. It works witli Cisil .Aero- 


nautics Administration and Civil Aero- 
nautics Board in cheeking complaints 
•igainst low flying, enforces rcgukitions 
of Department of Marine and Aviation 
icgarding sea|>lanc bases and other land- 
ing areas in its jurisdietioii, and doc-s a 
considerable amount of aerial sursci' for 
various Cits' departments- 
-An average year’.s breakdown of the 
l\pc and niiinlxr of fliglik its hclieo|> 
ters make include; checking boats in 
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EIjECTItO]SfIC:i 

C'OiVX’JeOXvSr 

For Aircraft and Missiles 


Thompson experience, skills and facilities— from 
design through production— are ready to go to 
work for you. You can count on Thompson for 
development and production of electronic con- 
trol sub-systems and components, counter- 
measures and microwave components. We invite 
your inquiries. 




ei-ECTRONICS DIVISION 

Thompson Prvefuets, he. 


distress, 69; tniffit survtss, 22; .ictial 
photo sutvets. st-jrches for missing 
persons and baits, 75; fniiisport injuted, 
4; rccoter bodies, 1 5: storm «-.itning 
co'cragc, 3; seeking boats reported in- 
terfering w ith blithers, 10; drotvnings, 3; 
convict searclics, -f; apprehension of 
stolon boats with occupants, 3; locate 
stolen cats, about 1 5. 

Once the police helicri|)tcrs aidcel in 
apprcliciisiuii of a band of kidnapers 
wlio tried to use catricr pigeons for de- 
livers' of ransom monev; tlic helicopters 
trailed the pigeons to the kidnaper's 
hideout- .Another time one of tlic heli- 
copters hc!i>cd narcotics agents nab a 
dope peddler who had esaded trailing 
for years- Detectives painted a mark on 
top of tile suspect's Car, followed him bi 
air to a pickup, with the helicopter 
painted to blend n itli the skv. 

Ses'cral times, prisoner csbpcs from 
A\’clF.irc Island base been foil^ bv the 


Fire Cojiters? 

‘'■mi' York— Fire lighting helicopters 
definitely will pluv a role in Fire Depart- 
ment operations in the fiihitc, N. Y. Fire 
Coiiiiiiissioiicr liduard F. Cavanaugh, 
Jr., told -Aviation Week. 

Commissioner Cavanaugh secs a need 
for a rotary wing "fire engine" large 
cnnngli to carry about 10 firemen, 500- 
gal. clieiiiieal tanks, specially developed 
lightweight booms with tog-nozzles and 
two-way radio for air-to-ground conhict. 
Sneh cqnipinciit especialli would be use- 
ful ill Quthing suburban areas and to 
fight spread of brash fires difficult to 
reach over loiigh terrain. 

Small lialsoii-tyjic helicopters also are 
needed to transport Fire Department 
officials qnickiv to the scene of major 
blazes where thci' could cffcch'vclv direct 
operations from the air via radio. Com- 
missioner Cavanaugh and several men in 
his department have used borrowed Po- 
lice Department Bell -17.Dls on such 
occasions. Commissioner Cavanaugh cs- 
dniates that if his department had its 
own small hclicojrtcr it would be used 
for siicli duties at least four times a 
month. 

However, such equipment doesn't ap* 
pear to be rn the procurement stage at 
present: the Coiiiiiiissioiier sas's tlicrc is 
no room now in tlie department's budget 
for hclicopteis. 

Several liclieoptcr iiiaiinfachircrs, par* 
b'cnlaily Bell, Kaiiian and A^crtol, base 
studied firc-figlitiiig helicopter projects- 
Bell has been working with -Ansnl Chem- 
ical Co. in fitting a chemical dispensing 
boom on its Model 47 and demonstiat- 
ing how close the copter can work to 
fires. -Ansui currently is shidying svhat is 
needed in the w-jy of lightweight dispens- I 
ing equipment. 


I1A 
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section to 


• Iona pregreased life 

» efficient at high speeds 

• mounted by press fit 

> simple housing design 
» low unit cost 


o new low-cosi prec/$/on roller bearing... 

THE TORRINGTON DRAWN CUP 
ROLLER BEARING 

For the first lime, the atlv.anlagcs of drawn cup outer race construction arc avail- 
able in a precision roller bearing. 

This compaci, lightweight hearing consists of spherical end needle rollers, a 
one-piece hardened steel retainer and c.'isc-hardcned ihin-seclion outer race. De- 
signed 10 run on a hardened shaft or with an inner r.icc, this new scries takes a 
press fit in a simple housing withoul snap-rings or shouldcrs- 

Highly efficient roller guidance and lubriealion arc outslanJing fcalures. The 
shaft-riding retainer conlacis the roller ends at the pilch line where guidance can 
be obtained with the least efTorl, The design provides ample storage for lubricant 
and promotes its circulation. 

These features make the new bearing particularly suited to applications requir- 
ing compactness with precision, high-speed endurance or long pregreased life. 

For information on sizes now available and for application assistance, call on 
our Engineering Dcparlmenf or write for the new bulletin, "Torrington Drawn 
Cup Roller Bearings.” The Torrington Company, Torrington, Conn. — and 
South Bend. Ind. 


TORRINGTON BEARINGS 

Distrki Officrsunil Disirihiilori in Prhicipiil Cilies o/ Unileil SlalesandCanaila 


NEEDLE • SPHERICAL ROLLER • TAPERED ROLLER • CYLINDRICAL ROLLER • THRUST . BALL • NEEDLE ROLLERS 
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Creative Engineers: 

Work where the breakthroughs are being made in 


every major field of Electro-Mechanics 


As a CToalivc enfiinc^r. you lielong at the 
front-line of your field , . . where tomor- 
row's scietilifie hatlles are heing won... 
where vou onn help win them. 

For more than a decade. Alton ET irs has 
been at the forefront of eleelro-itieeliaiiical 
technology... hiiildiiig up the unique stock- 
pile of experience and developing the 
iulvaneed leehniques and tools that ran 
make your professional vielories possihle 
at AuTONETics today. 

Just a few sped fie results of AUTONETtCS' 
pioneering are: the MG-4 Fire Control S) s- 
tem for NATO’s F-8f)K Sabre Jet: Flight 
Control elements for the F-lOO Super 
Suhre; Numitl, a new magnetie-ta])e con- 
trolled machine-tool system capable of per- 
forming complex milling and drilling oper- 
ations automatically: Recomp I. a new 
])orlahle. high-speed, completely transistnr- 
i):i>d digital computer; and inertial guidatice 
systems for both airplanes and missiles- 


Today, our programs are gathering 
speed, broadening sc ope. New engineering 
methods have hcei: developed to cut lead 
time. System and component evaluation is 
heing accelerated with auloinalic checkout 
ecjuipnient, I’uckagitig is heing designed 
and systems micro-minaluri/ad to lit the 
crani|>c‘d confines of sleek missiles and jets. 

YOL'R OPPCIRTIMTY EXISTS AT EVERY 
LEVEL cjf creative engineering from I’rc- 
liminarv to l^erformance Test— Irecausc 
Aulotielics is one of the few companies in 
the world that can detsign and quacilitv- 
produce comttlelc automatic control sys- 
tems for both the military and industry. 

LET I S KNOW what kind of t realive engi- 
iteering interests you ( please iiicdude high- 
lights of your education and experience). 
Write today to: Mr. A. N. Bemiing, 
Administrative and Professional Person- 
nel, Dcpt--S5aW-4. Aitonetics. Ol.oO E. 
Imperial Highway. Downey. California, 


Autonelics 


AUTOMATIC CONTROLS MAN MAS NEVER SUILT BEFORE 
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liclicoptcis maintaining surveillance over 
the island, foreing escapees to remain 
cinder cover until they were located. 

Traffic duties include checking busy 
isickwiivs from the ait. If officers see 
.nivtliing that might stall traffic fot more 
tluin five or ten minutes, tlicy radio 
to send patrol ears to the scene. .Acci- 
dents being a major source of traffic 
lieiips. tlic lielicoptcrs arc engaged in 
photograpliing parkway entrances and 
exits; pictures will be supplied to ground 
units, so that in event of a major acci- 
dent, thev will be able to spot the best 
places to hold the fleaw of traffic to 
•illow easv passage of tow vehicles and 
anibiil.Tiiccs. If needed, the helicopters 
vvciuld be called in to evacuate injured. 

To assist in getting injured rapidly to 
nearest hospital, the .Aviation Bure-.iu 
developed an Fmergeiicv Manual con- 


tainnig aerial photos it took at ap- 
prcjximately 20 of the city’s major 
liospitals. each one pinpointing tlic 
actual landing area adjacent to the build- 
ing that would be nved by a copter. 

Proecdures also are developed so that 
the lielicoptcrs will cover any of the 
citv’s prisons in event of trouble. 

Police may fly scrum tn upstate chil- 
dren’s camps tlircafcned by epidemics 
and liav'c been used to fly hlood plasma 
to cmergeiicv cases. Soinctime.s they 
have gone out to locate doctors on 
fisliiivg boats, dropping a note in the 
water alongside tW boat to tcl! the 
doctor lie is iirfently needed on a case. 
Oceasionallv tlic copters cover upstate 
jxirks hunting lost childten, or game 
areas seeking missing hunters. 

Aeriol Survey 

Tlic helicopters are estimated to linvc 
iivcd untold sums in aerial photo survey 
work for other departments. Officers 
estimate that thousands ot pictures 
liavc been made from the Bells. One 
major project was photographing tlie 
entire lower Manhattan to aid city engi- 
iiecrs in developing a sewer project 
Oblique views enabled them to estimate 
hnilding heights and calculate amount 
of pipe that would be required. Other 


U. S. Business & Utility Aircraft Shipments 

tionuqiV-FAfarudry 19571 


BuitdBrs NbI BilMnd Prie* 


IBBxdevtlv* 






PA-25 Apache. . 
TaylorcroR Mk. 20 



Hydraulic and Pneumatic 
Components for the 
Aircraft Industry 
VALVES OF ALL TYPES: Relief 
Solenoid * Monual Control 
Tromfor • Shulflo " Broiro • Con- 
trol « Fluid « Prewure Reducing 

ALSO; Air Compressors * Fuel Pumps 
Oehydrolors 


1152 Demon Drive, Dortoo 10, Ohie 
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Lessna 


write, 
wire 
or call 

Professional 

PJncevient 

Supervisor 

Cessna Aircraft 
Company 
Dept. AW 

5800 East Pawnee Road 
Wichita, Kansas 


engineers: 


Cessna's "NEW LOOK" 
provides greater opportunities 
than ever! 

Our plan for continuous, con trolled expansion— based 
on a hcaltliy balance between niilitan' and conimcrcial 
aircraft projects— pays off for y ou! Creative freedom and 
an unliam|)cred pursuit of challenges are part of your 
■'heritage" at Cessna— and, the nciv, iwu-slory. 44,000 
square foot building illustrated below— designed exclu- 
sively and specifically for our enginc'crs-can be your 

You and your family will enjoy making Wichita 
your home, kk)! It was not without much forethought 
that the founders of Cessna located here. Third fastest- 
growing city in the United States. Wichita is a friendly 
city ... a busy eity - . . ideal for familv life and 
recreation. riie-scluH)! system is excellent . - . with above- 
average facilities . . . easily accessible in all residential 
districts. Why not join Cessna— and GROW with 
Cessna? Your future is our future! 

Opportunities available for 


■ Airframe Design 
Engineers 

* Weight Control 
Engineers 

» Power Plant 
Installation Engineers 
(Jet and Reciprocating) 

• Airframe Stress 
Analysts 

fCompetiti' 


> Jet Propulsion Engineer 
‘ Flutter and Dynamics 
Supervisor 
r Production liaison 

• Technical lllustrotors 

• Catalog and 
Maintenance Writers 

• Engineering Checkers 

>0 qualified applrcanfs) 


NON-CITIZENS WELCOME 
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)j|Kito missions iirc flu«n for Board of 
Kstiraatc to surscy land sites subject to 
litigation and also to study sites tor new 
schools and other |)ublic buildings. 

works out of a hangar leased from the 
Na\y at Moyd Bennett. .4erial patrols 
start at 8 a.m. and last through sun- 
down. in sumincrtimt, when daylight 
saving time prerails, this means the 
ships are aloft until approximately 9 
p.m. 

Emergency Use 

Normally missions are canceled if 
winds exceed 35 mph. or if visibility is 
less than three-quartets of a mile, but 
in an emergency police iiclicopters have 
gone out cs'cn when these ininimums 
bas e been exceeded- Once, after a hurri- 
cane, they went aloft in winds of ap- 
proxiiiiatelv 50 mph. to rescue two 
small boys who had \ciiturcd out into 
thoppr water on flimsy nifts- The 
svcatlicr svas so rough that all boats 
were tied up and tlic helicopter heat a 
police launch that attempted the rescue 
from a distant point. 

In the course of its operation.?. Ar ia- 
lioii Bureau personnel hare been 
awarded 15-20 department commenda- 
tions for their work. 

l''onr heliports, strategically located 
around the city, make it possible to 
base helicopters about five minutes 
away from the farthest point from each 
station: the main base is about 25 
minutes awav from the farthest |roint 
III the Bureau’s jurisdiction. All of the 
liclico|)tcrs roluni to main base each 
night. Although the helicopters are 
equipped for night flying, this is 
as'oidcd because of the difficulty of 
locating anything after sunset, except 
when a bright moon i.s out. Police heli- 
copters put in appioximatciv 50 hr. of 
night flying aimuallv. 

With fis'C helicopters, the Bureau is 
able to have four ships available for dut\' 
at all times, tlie fifth being in mcrhaul. 
Kach 47-D put in between 50-40 
hr./month. On this basis, operating 
costs aserage out at appioximatciv 
SH/hr. 

Low Overhead 

Key to the low costs, of course, is 
low overhead. Pilots and maintenance 
IJcrsonnol arc uniformed officers drawn 
from Police ranks, with presioiis flying 
experience. Flying roster is made up of 
il pilots and 1 3 maintenance personnel. 
Two men fly on each patrol. 

Requirement for pilots who want to 
transfer to the Aviation Bureau Is that 
they have at least a commercial pilot’s 
rating; maintenance personnel hare to 
have an A&E mechanics rating. Some 
50-35 pilot applications and about half 
that number of mechanics arc usually 
on file svitli the Bureau, 

As'iation Bureau is one of three units 


bclon|iii| to NYPD's Einergenev Sen- 
ice Division commanded by Deputy 
Chief Inspector Walter E. Klotzback. 
The Bureau is in charge of Lt. Kenneth 
C- Jofinston, an cx-US.AAl'’ instructor 
svith the Training Command who 
taught multi-engine transport pilots. Lt. 
lohnston came to the Police Depart- 
ment as a palrulinan in 1946. spent 
three years on the street before trans- 
ferring to the .Asiation Bureau. 

Pilot strengtli coiiiptiscs Lt. Johnston, 
a sergeant, two acting sergeants and 
seicn patrolnrcn. Maintenance per- 
sonnel is made up of a sergeant and 12 
patrolmen. Original group of pilots 
were trained at Bell Helicopter Corp., 


when it was based in Buffalo, N. Y„ 
in 1948. Since then, new patrohnen 
pilots have been trained at i'loyd 
Bennett by Sgt. Harold W- Behrens. 

manual and comprises >5 hr. flight 
time, with considerable attention to 
emergenty autorotalions. Spot auto- 
rotation landings arc stressed in the 
curricula because the Bureau is oper- 
ating singlc-eiifinc helicopters over 
populated areas, although the majority 
of their flying actually is over water 
areas skirting the metropolis. Ac- 
cording to Sgt- Behrens, Bureau pilots 
have never experienced a full power 
failure. Sgt. Behrens is in charge of 
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SPERRY ANNOUNCES 


TWO NEW 
WEAPON SYSTEMS 
DIVISIONS 

CARL 0. HOLSCHUH, President of Sperry Gyroscope Company. 

“In the years ahead, the nation’s requirements for new and more efficient weapon systems, 
delivered at maximum speed and minimum cost, will impose greater demands on industry. 
For its part, Sperry is moving to meet these demands with the formation of our new Air 
and Surface Armament Divisions. 



“Objective of this product-team realignment within the Sperry organization is to assure 
more advanced design, shorter lead times and lower costs in the development of weapon 
systems in these two categories. Each division, with its own engineering, manufacturing and 
contract organization, includes specialists in radar, fire control, gyroscopics, navigation, iner- 
tial guidance and all the allied sciences essential in theengineering of complex weapon systems.” 
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AIR 

ARMAMENT 



SAMUEL ACABtAN hss been appointed 
Manager of the Air A'rmamcnt Divi- 
sion. Formerly works manager, Mr. 
Agabian is an Annapolis graduate 
and former Marine Corps officer. 
His work at Sperry has included re- 
sponsibility for computing gunsights, 
bombsights, antiaircraft devices, 
radar and infrared developments- 


Air-to-air missiles and systems 
Air-to-surface missiles 
Airborne radars 
Airborne beacons 

Airborne electronic countermeasures 
Bombing-navigation systems 
Aircraft fire control radars 
Airborne inertial systems 



MYRON D. LOCKWOOD, manager of 
the Surface Armament Division, was 
formerly a systems engineering 
director. A World War II Lt. Col. 
of Artillery, and military-technical 
advisor at M.I.T., Mr. Lockwood 
has been associated with Sperry 
projects in underwater torpedo fire 
controls, guidance computers for 
missiles, antiaircraft control systems 
and inertial navigation equipmeoL 


SURFACE 

ARMAMENT 


Surface-to-surface missiles 

Surface-to-air missiles 

Ground and shipboard search radars 

Ground and ship tracking radars 

Battlefield surveillance equipment 

Mortar and artillery locators 

Land, ship and submarine fire control systems 

Computers 

Land and ship-based transmitters 
Weapon direction systems 

Ground and ship-based electronic countermeasures 


SPfllllY 


emoscon eomHr 


DIVISION OF SPERRY RAND CORPORATION 
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NOWI Get Extra Aviation Space Values at No Extra Cost 


SCHEDULE THE 


Aviation 

^ WEEK 


Need for Specialized Research and Development Information 


Manufacturers are busy broadening their research 
and development activities. They recognize that 
their competitive position depends on the ability 
to compete in the urgent quest for new basic 
scientific knowledge in such diverse fields as geo- 
physics, aerothermodynamics, metallurgy, human 
factors and aerothermochemistry, etc. Because of 
the highly specialized sciences and technical fields 
concerned, manufacturers must often obtain re- 
search and development assistance from outside 
sources — government, university, scientific foun- 
dation, foreign and other manufacturers. In a 
sense, research and development has become a 
unique eommoditj/ that is produced, bought and 

Expansion of research and development procure- 
ment activities has brought the need for a Guide 
which will increase the understanding of procure- 
ment procedures and available facilities and capa- 
bilities. To satisfy this need, the Research and 
Development Edition, an outgrowth of editorial 
pioneering in this field as outlined later in this 
announcement, will provide the following special- 
ized research and development information: 

INDUSTRY 

Industry’s vital and rapidly increasing role in re- 
search and development will be surveyed. 
Indexed guidebook section tells industry what 


facilities and capabilities are available, where they 
are and how to utilize them. Information on the 
marketing of research and development availabili- 
ties will be reported 

Newly revised government research and develop- 
ment contracting policies and procedures ex- 
plained in detail. 

GOVERNMENT 

Missions, organizations and operating procedures 
of National Advisory Committee for Aeronautics; 
Air Research and Development Command; and 
Office of Naval Research summarized. Their labor- 
atories, research stations and test center facili- 
ties, capabilities and availabilities analyzed in de- 
tail. 

UNIVERSITIES AND SCIENTIFIC 
FOUNDATIONS 

Exhaustive report on the important research and 
development programs at work at various uni- 
versities and independent establishments through- 
out the country. Particular attention is given to the 
procedures of sub-contracting these resources. 

INTERNATIONAL 

Exclusive coverage of oversea’s sources of re- 
search and development available to industry as 
reported by our Geneva, Switzerland office. 


RESEARCH AND DEVELOPMENT EDITION JUNE 3rd 



Aviation 

^Week 


A Guide to Airpower Progress 


Pioneer Research and Development Coverage 


Aviation week pioneered research and develop- 
ment coverage in 1953 when it presented an ex- 
clusive full-scale report on the USAF Air Research 
and Development Command and the gigantic in- 
dustry, military and scientific production team 
that it coordinates. Thousands of extra copies 
were purchased by government, industry, uni- 
versity and foreign establishments and used as the 
standard reference for training research and de- 
velopment and procurement personnel. 

In 1956, Aviation Week was called upon to publish 
a second Air Research and Development Command 
Edition to report the many changes, improvements 
and advances that had been made. It is now in use 
as a current standard reference and training aid 
on research and development. 

Aviation Week’s 26 full-time graduate engineers 
and aviation specialists located in key aviation 
centers throughout the world will provide the edi- 
torial manpower and know-how for this newest re- 
search and development service edition. Their 
extensive experience in this field which was pio- 


neered editorially by Aviation Week assures an 
information packed Guide of outstanding useful- 
ness and serviceability. 

ADVERTISERS’ BENEFITS 
Long lasting reference use by industry and the 
military assure advertising repeated exposure. 
Aviation’s largest engineering-management, sci- 
entific and military audience provide advertising 
widest possible circulation. 

Regular June 3rd weekly issue allows extra ad- 
vertising values at no extra cost. 

Regular rates apply and insertions may be a part 
of your Aviation Week contract. 

Advertising will be positioned in appropriate sec- 
tions: heavy stock four-color dividers will make 
up sections. 

Special leather bound copies for military, civilian 
and government leaders. Contact your Aviation 
Week district sales representative for complete 
information. 


A' 


yiATION 
#®^EEK 


A McGraw-Hill Publication 

330 West 42nd Street, New York 36, N. V. 




If you're looking for development and production experience in 

MILITARY ELECTRONICS.. . 

...if you're looking for reliability of design, production and 
delivery. ..look to Motorola. Communications, radar, guidance 
systems— in all the fields symbolized here— Motorola has 
major experience, backed by the collective abilities of its large, 
seasoned engineering and scientific staffs. 

Here is the organization devoted exclusively to electronics— with a 
broad background in designing specialized components such as 
electro-mechanical filters, transistors, and in using plated circuitry, 
modules and encapsulated components. Motorola— fully 
qualified to develop and produce the most complex electronic systems. 

For more information, or a prospectus of complete qualifications 
and experience, write Motorola today. 

Foiilions open lo quelijisd Engineers and Physicists 

MOTOROLA 
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arc the SAl'T nickel-cadmiinn batteries, 
i5-lb. units which replaced fonnci four- 
cell Rcbat equipment weighing about 
80 lb. Since the SAPT's were installed 
in Bureau copters in 1953, it has never 
had to charge one (its batters' shop is 
inactive now) and it has ne\er had a 
ship stuck with battery trouble regard- 
less of weather. Lt. Johnston told 
Aviation Week. He mentioned an in- 
stance where one of the helicopters 
had overturned in the water and sunk. 
Battery was salvaged several hours later. 
All that was required was a hosing lo 
wash off salt water. It n-as installed 
in another helicopter, where it turned 
the engine over without trouble. 
Communications 
Older type low-band se\cn channel 
Aircraft Radio Cotp. communication 
gear installed in the 47-Dls also works 
out satisfactorily, according to the 
Bureau. It said it iiasn’t had to make a 
tube cliangc or adjustment in this equip- 
ment for five years. 

Rangers arc basing new ARC radio 
gear installed bv Atlantic Aviation. 
I'ctcrboro, N. J. Equipment will com- 
prise an R-19 receiver, T-20 trans- 
mitter, A-12 antenna and C-56 control 
unit, providing two-nav wliistlc-sfop 
tuning VHl' communications with 
these crvstals installed; 118 m-c.. 118.7. 
119.1, '121.5, 121.7. 121,9, 122.1, 
122.5, 122.7, 122-8, 126-18. 

The Biirc-dii stocks S30.000 worth 
of parts, practically enough to assemble 
another ship except for the cockpit 
and center frame. Johnston main- 
tains a credit of 52,500 with Bel) so 
that he can get what lie needs quickly 
witJiout having to go through time 
consuming city purchasing procedure- 
Whenever this drops down to approxi- 
mately 5500, he puts in for another 
blanket purchase order to keep himself 
at the 52,500 lesel. Purchase order is 
routed from the Bureau to the Emer- 
gency Sers'ice Division, through the PD- 
Quartermaster and then to New York 
City’s Department of Purchase. The 
Department of Purchase puts Biirc-au 
requests for material out on a bid basis, 
often follows the Bureau’s rccomincnda- 


Americau Be^ns Work 
On Idlewild Hangar 

New York— American Airlines is be- 
ginning construction of a 520 million 
maintenance facility at New York In- 
ternational Airport. The expandable 
750 ft. X 360 ft. hangar is scheduled for 
laic 1958 completion. It will accom- 
modate 10 jet transports at once. 

The facility will occupy a third of a 
76-acte site about half mile from Belt 
Parkway on the access road to Idlewild. 
A 500-cat parking lot will be built. 



by these ^ Resinite Sleevings 

Just two sleevings— one source— can supply all your needs for 
every grade of MIL-I-631C vinyl insulation. Resirite EP-69A 
and Resinite Hi-Heat 105A not only meet every requirement, 
but far exceed specifications. Simplify ordering, reduce inven- 
tory with these two fine Resinite sleevings. 

t EP-69A for low temperature and general 
purpose use. Wide working range from — 48°C 
to 90"C. Dielectric to 750 volts./mil. Corrosion, 
oil, fungus and flame resistant. #20 AWG 
through Vh" ID- 5 standard colors, others 

^ HI-HEAT I05A t., ugh 


Write tia your requirements and we'll aubmit samples and per- 
formance data on appropriate sleecings, tapes or lacing cords. 


Resinite Oeparlment THE BORDEN COMPANY Chemical Division 
Box 1.58.9, -Simla llarharu, Califoruia 
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MAllINIi FOR A CHANGE 


Development of aircraft and aero engine design is a pattern of never ending 
changes and modifications. Improving engines and airframes demands more 
strength in more and better parts. Example; Tlicre are about 1,300 machined 
parts in the F-IOOA. In the F-IOOD, improvements have added 500 more. 
Iliglrcr power and speeds in the same size airframe call for improved elevated 
temi>eratiire performance in alloys for structures, forgings and fastaicrs. 


The big problems have been the forgeability and maehinability of the tough 
alloys used in the intermediate elevated temperature applications. But they’re 
being licked. Carpenter is now producing uniform elevated temperature allovs 
of very higli quality which consistently meet tough aircraft specifications. Their 
(jualits' and cleanness also allow tightened forging tolerances, improve 
maehinability and cold forming properties. Result: More accurate forgings 
with better finishes . . . fewer rejects . . . faster production. 


Complete information on application, fabrication and engineering properties of 
these alloys is summarized in our new booklet, "Carpenter Alloys for Elevated 
Temperature Service". For your copy, drop us a line on your Company letterhead. 
The Carpenter Steel Company, 128 W. Bern Street, Reading, Pa. 


[arpenter 


Impraved all«ys for elevated temperotwre service 





SELL PILOTS . . . 

WITH AN ADVERTISEMENT IN THE 
25TH ANNUAL AVIATION WEEK 


Owners including 

Flying Salesmen, Farmers, Ranchers 


Pilots ond Owners, 
licensed Pilots ond Students; 
Firced Bose Oparotors 


AIRPORT AND BUSINESS FLYING DIRECTORY 

Publishing Date; June 1957 


LATEST RESEARCH SHOWS WHY THE AIRPORT DIRECTORY WORKS FOR YOU 

1. Most all of a representative cross-section sample of 
over 8,000 pilots using the Airport Directory considered 
it a valuable flying tool in their yearly operations. 

2. The Airport Directory is used by pilots on the average of 
once a month, accoiiling to research, foi' pre-flight planning 
and enroute reference as a locator of proper maintenance 
service, fuel, overnight accommodations, food and airport 
facilities. Fact is . . . the Directory is used often by pilots 
to obtain needed flying information. 

3. LOW RATES TOGETHER WITH HIGH FREQUENCY OF 
EXPOSURE ASSURE YOU HIGH ADVERTISING VALUE 
AT LOW COST. 


ADVERTISE IN A BOOK PILOTS USE! 


GET THE FACTS NOW! 



BRIGHT 
NEW BEAT! 


One company after another plays “Your Future 
to make a hit. The reason is obvious: today the 
ings at all levels for engineers and skilled techi 
are qualified men to pick up the pay checks. 

We play the tune, too, but we like to thL 
twist, a bright new beat. Since Sikorsky is a yo 
new and different field, our fresh approach com< 
though we pioneered the modern helicopter, c 
less than two decades to prove its unique caps 

While making no attempt to deny our 
we attempt to reject the plaudits earned in thes 
Helicopters are acclaimed everywhere as the w 
tile aircraft. We look to you to help Sikorsky 1 
the world’s most versatile means of transportat 
you the kind of career that naturally follows s 
assignment. 

Getting acquainted, of course, is a giv 
sition. You can start the ball rolling with a resui 
Auten at our Bridgeport Personnel Departme 


SIKORSKY AIRCRAFT 
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ANNOUNCING ANOTHER 



ACHIEVEMENT 

New Electric Motor Driven 
Hydraulic POWER PACKAGE 
For Guided Missiles 

ADEL has long been engaged in power unit research and 
development programs for guided missiles and piloted 
supersonic aircraft. This has resulted in the production of 
small, lightweight, reliable and self-contained auxiliary 
POWER PACKAGES. 

POWERFUL • SMALL • COMPACT • RELIABLE 
LIGHTWEIGHT • SUPERIOR PERFORMANCE 
These power units permit wide latitude in systems design. 
Developed, qualified and produced to meet or exceed 
exacting specifications. 


New in Ancept and development, envelope incorporates 
electric aqior, hydraulic pump, valves and reservoir, all 
^''MijaUUiEactUfed in our own plant. Proven through special- 
ized, .advanced engineering under complete, in-plant per- 
formance and environmental testing facilities required 
for ever h^hcr product quality. 


REMEMBER . . . ADEL can design, ^eveldp and , 

mamilaciiire other airborne componenisi^meef your W V P D F ^ I ^ 1 N| 

regtiirements. Invesiigaie the cottiplefe ■■M li B 

facilities for qualification testing which caticonlilbuie a vyii b PRODUCTS 
Smilr,a.ccekral,,h,pr,g,e,S0fymr „„„ 

engineering development protects. 

BURBANK, CALIFORNIA • HUNTINGTON, WEST VIRGINIA 
DISTRICT OFFICES; MINEOLA • DAYTON • WICHITA • DALLAS • TORONTO 
ADEL designs and manu/aclures aircraft products In the following major categories; 




EMPLOYMENT OPPORTUNITIES 


I HOW DOW GROW 

! ATARMA? 


I Through diversification! 




EMPLOYMENT OPPORTUNITIES 



-T / r\^ err- 


FOR RATES 
OR INFORMATION 

About Classified 
Advertising, 

Co..lac, 

DL WlcQr„,.-Mitl 

o((i» vjo... 


CHICAGO, It 





a 

GENERAL#EIECTRIC 

CINCINNATI 15, OHIO 




EMPLOYMENT OPPORTUNITIES 



liLliCriKI^’IC 

liWiimiliRS... 

become one of the first 
staff members of RCA' s new 
EN6INEERIN6 OPERATION 


at WHITE SANDS 
Proving Ground. 

The very nerve center 
of missiie electronics ! 

m 

RCA is new to While Sands! 
Quaiifled eiecironic engineers can now 
begin a career in a responsible position where 
the atmosphere crackles with the stimulation 
of far frontiers in missile electronics, 
apeciiic ACA assignments are in missile 
electronics, ground support systems, missile 
guidance and complex launching systems. 

You must, of course, have your EE, ME or 
physics degree, several years' electronic 
design experience . . . and must be 
familiar with one of these fields: 


Internal instrumsniolien 
Equipment control 
Data analysis 


System and sub-system analysit 
Reliability data control 
Evaluotion of 

Projects will relate to sub-systems such as: 

PRECISION RADARS DATA PROCESSING EQUIPMENT 

DIGITAL DEVICES FIRE CONTROL 

ANALOG DEVICES DATA SIMULATION 


Start ot an excellent salary ... A full program of 
liberal benefits gives your income added security. 

RCA's Tuition Refund Plan will provide for 
advanced studies. RCA pays relocation expenses. 

ARRANGE CONFIDENTIAL INTERVIEW 
WITH ENGINEERING MANAGEMENT 

Send compfete resume la: 

Mr. David 0. Brown, Dept. V-IOD 
Mgr. Engineering Empfoyment 
Radio Corporation of America 
Moorestowfl, N. J. 

RADIO CORPORATION of AMBRICA 

DEFENSE ELECTRONIC PRODUCTS 


f- 


■ ^ 

INS TRUMESTATION 

BROJEGT 

ENGINEEiiS 


y 


3SEE with electronics i 
operation of electrical it 


nd specify instru- 
rstems and charac- 
h as, power supply 

'^ght, cabling and' 


GENERAL^ ELECTRIC 
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Another FIRST hr Budd! 


Bxphrm of the Uaknom 
in Melels- Wonts Hi^h Level 


Here in our Aircraft Research ond Nuclear 
Propulsion Laboratories — on outgrowth of the 
reseorch activity which produced such great 
industrial engineering FIRSTS os the all steel 
outomobile body, stainless steel railway cars and 
the oil steel two-engine planes — BUDD has jusi 
reached another milestone in its explorotory 
ocSievemenIS: o solution to the procticol and 
efficient monufocture of structures for aircraft 
and missiles subject to aerodynamic heoting has 
been found! 

With o monulacturing background of nearly half 
a century and more than 20,000 people on its 
povroll, The BUDD Compony is the established 
leader in its field! To competent Technical and 
Scientific Personnel seeking an association with 
a company offering estoblished employment sta- 
bility ond salaries commensurote with ability, 
there truly is no finer ploce to work. 

level reseorch environment, in one of our plants 
in the East, please fill in the Ready-Reference 
Cord below and send to THE PLANT OF YOUR 
CHOICE, today, along with o complete resume of 
your educational and work background. 


To Blaze New Trails in the 
Development & Perfection of 
Metals Suited for Use in / 
•AIRCRAFT STRUCTURES /;, 
•MISSILE STRUCTURES !jj, 

• NUCLEAR PROPULSION ; T ' 
« REACTOR ELEMENTS / 4^ i 

• NUCLEAR PROPULSION/ t 

STRUCTURES L , kL 




p*""'NC 


niANi 


'■WSENT 

if? oa; 




iSSric 








Name 01 
POSITION 


'■•ESfNr 




-EARWMos, 


^OMPuts 




EMPLOYMENT OPPORTUNITIES 





A POSTAGE STAMP 
CAN CHANGE YOUR WHOLE FUTURE 


Sometimes little things can be mighty 
important. For example, a three-cent 
stamp ean put in your hands a eompiete 
account of opportunities in the guided 

The guided missiles business is the 
business of the future, and your future 
can be brighter with Bendix — tlic prime 
contractor for the important and success- 
ful Talos Missile. 

Here at Bendix you will be associated 
with manv of the world’s foremost mis- 
sile engineers. The work necessarily 
covers the broadest possible technical 
assignments with practically unlimited 
opportunity for advancement. 

The thirty-si.x-page booklet, "Your 
Future in Guided Missiles”, contains 


exactly the type of information every 
ambitious engineer should hat'c. 

It gives a detailed background of the 
function of the various engineering 
groups such as systems analysis, guid- 
ance, telemetering, steering imelUgence, 
evaluation engineering, missile testing, 
environmental testing, test equipment 
design, reliability, ram-jet propulsion 
and hyxiravilies, and other important 
operations. 

Mail this coupon todav. It can bring 
you a brighter tomorrow. 



for the TALOS MfSSfLf 


Bsndii Products Olvlshxi— Missiles 
406 I, Bendii Drive, South Bend. Indiane 
Oentlamen: I would like more inlorntaUon concerning ooportunities in guided 
Please send me Ihe booklet "four Future In Ouided Missiles". 
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New plan! (225.000 square feel) now being buill in a ^[ilwaukcc suburb, This and 
our present plant will house the ELECTRONICS DIVISION — Milwaukee 
of tlic General Motors Corporation. 

Your future is assured (if you cun qualify) in this lot'cly cool, southern Wisconsin 
city where every conceivable living and cultural advantage, plus small town 
hospitality is yours for the asking. Send full facts today about your education, work 
background, etc. Every inquiry treated in strict conlidcncc — and you will hear 
from us by return mail. 






AC THE ELECTRONICS DIVISION 


GENERAL MOTORS CORPORATION 


Milwaukee 2, Wisconsin 


Flint 2, Michigan 
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Towers ot strength 
tor America's defense 



^Another challenge, another opportunity 
for Goodyear engineers 


Wherever ihe Amer 
structures like these- 
of an enemy’s approach by air or sea. 

Built by Goodyear Aircraft for the industry’s leaders, 
radar structures require the utmost in engineering skill 
and training. They rei^uire a specialized knowledge as 
rare as it is vital. And they’re typical of the opportuni- 
ties that fire the imagination of our engineers at 
Goodyear Aircraft. 

Here you’ll find exciting challenges in airship design, 
electronics, missile components, metals engineering, 
radomes— the list isbroad, the possibilities for achieve- 
it almost limitless. 



Durcontin 




1SS 


EMPLOYMENT OPPORTUNITIES 



STAFF POSITION OPPORTUNITIES 

FOR 

AERONAUTICAL ENGINEERS INTERESTEO 

IN 

STATE OF THE ART STUDIES 



TECHNICAL PERSONNEL MANAGER 
DEPARTMENT B, BATTELLE INSTITUTE 
COLUMBUS I, OHIO 


ENGlNttRS V 


SPECIFICATION 
WRITERS 
(Technical) ^ 









USE NATIONAL CLASSIFIED ADVERTISINS 

— '■ 



EMPLOYMENT OPPORTUNITIES 


LIAISON ENGINEERS 

Will be responsible for engineering lioison octiviries associated with Design, De- 
velopment, and monufecturing of Airplones, Missiles, ond Helicopters. Requires 

heavy background in Engineering Lioison, Procticol experience ond knowledge 
openings offer greet promise in o growing function of our engineering organizo- 
If interested, send experience resume to: 




M!D 0 NNELl^ . Z’ 


ENGINEERS 


tbe dovelopment of Ughl. elmple, low-cost helicopters in the one- and two-place 
Needed lounediatoly; 

— kefrcopter experience desirobfe but net essenriof. 

The opportunttiee are excellent lor capable moo to advance rapidly in Ihie growing 
Write or phone lor ioterview or opplicotion. 

GYRODYNE COMPANY OF AMERICA, INC. 

ST. JAMES, LONG ISLAND, NEW YORK ratPHONEr sr. mmes iMik 


SEARCHLIGHT SECTION 


Remmert - Werner 


St. Louis Florida Toledo 

Lodestor DCS Beech 


NAVCO 


Executive Aircraft Rodio 


AN HARDWARE & FITTINGS 


COLLINS EN6INEERINC CORPORATION 


400 KILOVOLT X-RAY 


‘"‘“$5,600.00’'°'* 

Orleinol coil Sl7.00p.00 
KELEKET X-JiAT OF FLORIDA 


LOCKHEED LODESTAR 


& AcccseoRiEs 


C-47B-DOUGLAS 


FARRAR AVIATION, 339 W. MAIN 
P.O. SOX 113, ONTARIO, CALIf 


SEARCHLIGHT 

SECTION 


UP TO 

25,000 Sq. Ft. 

Mi Floor Space for Lease 

Just vacated by Aerophysics 
Development Corp, 

5th & Colorado. Santa Monica 

400 Amj, ^MO^y, 3 

WALDO D. WATERMAN, Owner 

IME.DirlsWsr I sss bin Oenenlv 
Sants Nenlcx I San Oiwa S. Cal. 
RXbrMaS-ISSS I ACadanjrS-em 



LEASE OR SALE 

DC-4E 

B.20a-7M1 enginae 
Converlable Inlarior 7R aeale 
OverieOB Rodio 

Write, coll or wire 


NATIONAl 


LEASINO CORF'N 
TrlrpAena Nawren 9-0734 


C-46F 

Available for immediate tale 
"O" TSOH 

AAXICO AIRLINES 
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SEARCHLIGHT SECTION 



PecAero Engineering Corp. 


DC-4's 

Cargo or Passenger 

Heavy Floor and Cargo Door 

R-2000-9M2-Engines 
2876 Gallon Gasoline 
Complete Radio Equipment 
70 Passenger 
WE ARE OWNERS 
Ready fo Go 
Contact Thomas Millstein 
NATIONAL SURPLUS SALES CO. 
1800-14 Charlotte, Kansas City, Mo. 



CANNON PLUGS 


Ollwvn S-S3I7 


EXECUTIVEAIR 

LEEWARD *' 

AERONAUTICAL 

DC-3 SPECIALISTS 
INSPECTIONS 

MODIFICATIONS 

OVERHAULS 

PAINTING 

REPAIRS 

ENGINES 

RADIO 

schedule your work 

by writing P. O. BOX 233 


EXECUTIVE 
DC-3 AVAILABLE 


14:30 . . . F4WIB30-M'i,SMOH 14!^. , ! 
ernized January, 1997 . . . 200,000 BTU 

. . . Write far lechnicel brochure . . . Crew 

LINE MATERIAL INDUSTRIES 

R. C. Hitchcock 


DC-3 

FOR SALE 

We are owners. 

LEEWARD AERONAUTICAE 
SAEES, INC 


KETSTONE HEIICOFTER CORFORATION 
S41 lond Tula BEda., Philodalphio, Pa, 



DC4 Skymasters 

for June 1st, 1957 delivery 

Four DC4A's — One DC4B 
Complete Airline Radio Installation 
Attractive BQ-passenger interior 
P&W R2000 11M2 Engines 


Mr. R. A. LATTA 

Eastiirn Air Lines 

Intemalionat Airport 
Miami 48, Florida 
Phone; NEwlon 4-3S7I 


DC-3 

AND 

CARGO C-47 

FOR LEASE 

TRANS-INTERNATIONAL 
AIRLINES, INC. 


Immediate Delivery 


R985 R1340 R2000 

ENGINE WORKS 
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Manned strato-balloon flights 




probe the mysteries of space 


MECHANICAL DIVISION 

CfieATIVe KtSCA/tCH AND D£VSLOPM£NT PRSCISION £N6mCERIN9 AND PNODUCTION 



r coJinDiisriiAil 


CONriDKNTIAL 


ADVERTISERS IN IHIS ISSUE 

•WUTION WEEK. \f-KII. 15. l')5T 










LETTERS 


Suspe: 


If tliv trJii^ript uf latlio 
1>v n\'A Cap(. Leonard Spcclit lAW. 
\iatdi 18, p. JO) includes al! of file im- 
portant transmissions. Capt. Spcclit's li- 
cense certainlv should be suspended. The 
transcript clearly indicates tliat he arbi 
trarilv endanger^ the lives of his osvn pis- 
sengers and crew, those of the Capital plane 
at 16,000, and those of the people below 
llie two pbnes. Other than severe freezing 
rain or cxtrenielv heavs- turbulence, it is 
difficult to imagine an emergenev uliicli 
would require a climb from H.OOO. It is 
escii more difficult to imagine an eniergciics 
which would allow the pilot to plan his 
climb to commence three minutes after his 
first declaration of emergenev, vet would not 
allow him to give even a general indication 
to ATC of the nature of the emergency. 

I agree with the ALP.-\ th.it it is unjust 
to suspend a license unless there is strong 
evidence that the pilot has performed the 
viol.-rtion without jiistilie-ation. Certainlv the 
ahhreviated transcript gives this es idenec- 

I work with a great manv airline captains 
and consider mans of them close friends. 
1, along with nearls' all other pilots, have the 
greatest respect for their ahilits'. Even more 
than their ability. 1 respect their integrity — 
intcgiits' sehich makes it impossible for them 
to accept unsafe practices, to push ap- 
proaches, or to let any other factor relax 
what thes- consider safe procedure. The 
ALP.\ as a bods- is complctelv ignoring in- 
tegrity when tiiey attempt to protect -i 
member from the normal and reasonable 
consc-quences of a performance such as that 
of Capt. Specht. If thes- have evidence 


scisgci. I am thoroughly grateful that the 
C.\.\ has made it impossible for Capt. 
Spesrht to carry me through Capital's alti- 
tude hecanse. . . we were out of lai- 
Cuatdia first ahead of that traffic and that 
ss-as Oiir requested altitude and we should 


Danger Inherent 

I have just finished rearlmg the article 
concerning the actions of Flight Capt, 
Leonard Specht of T\V.\ on Jan. 29 I.WV. 
Match 18. p. JO). The danger inherent to 
this incident prompts me to submit several 
comments. 

Unless a serious emergency did, in effect, 
exist, Specht should have the book tlirosvii 

Some airline pilots are under the impres- 
sion that they ate God’s gift to the traveling 
public. The actions of the .fiLP.fi in many 
instances do not help to alleviate this situa- 

My business requires a substantial amount 
of air travel, including occasional trips on 
TWA. If Specht is typical of TM'.fi pilots, 
then rest assured that TW.fi will be off mv 
Hying list. Unfortunately, it doesn't take 
very many Speclits to endanger all aircraft. 

Uirdoubtedls . this letter will ruffle the 
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feathers of a few “demagogic" flight cap- 
tains. Just to assure them that I have some 
idea what it’s all about. I'd like to point oiil 
that I'm ail cx-militan' and civilian pilot 
with time in some twentv tipes of aircraft, 
from four-engine bombers to 40-hotse Cubs. 

It would Ik interesting to re.rd about the 
outcome of this affair in some future edi- 
tion of .fivt.vTio.s WntK. 

J. R. Sr.vNrON 

Bloomfield, N. J. 

Pilot Complement 

Yoiif "Letters’’ p.ige lias displaced, over 
the period of the past few months, a num- 
ber of discussions concerned w-ith differences 
of opinion in the matter of pilots versus 
flight engineers. For the most part, the 
interchange has been quite instructive. How- 
ts-er, of late, acrimouv lias crept into the 
writings, with a consequent loss of the bene 
fits which might be expected from objective 
debate of .-iii import.inf issue. If it were 
simply an airing of open differences between 
tlic two segments of the flight crew, the 
matter might pass unremarked. However, 
the pages of an influential technical journal 
arc read by many persons in policy-making 
areas, and if no attempt is made to uncover 
the imdcrh-ing reason tor the apparent differ- 
ences lietw-ccn pilots and flight engineers 
and no measures suggested to establish uii- 
deislanding, the possihilit;' of unfortunate 
rule-making or Icgislilion will be enhanced. 

It may fi: th.it the difference .springs from 
a fundamental aspect of flying which is 
T.irclv, if ever, discussed publiclv. FIving is 
most certainlv not the rutnral environment 
of man and exposes its practitioners to con- 
stant strain, regardless of tbeir experience 
level. Air canicr opciation is a most requir- 
ing branch of flying — the high speeds, in- 
creased meclnmicjl complexity and desired 
all-weather regularits' of themselves impose 
e substantial burden on the existing flight 
crew members. fiV'hcn one adds to this the 
ever-present delays in traffic control, the 
fiiistiations of cluttered communications 
channeis and the growing concern w-ith col- 
lision liazards, the adeqitacy of a two-pilot 
flight crew complement on a long flight is 
qiicslionabie. Present standards of time on 
duty, lengths of flight and conditions of 
flight quite possibly represent excessive strain 
r-n all hut the exceptional flight crew mem- 
ber. It is my feeling that from these fac- 
tors we get the basic reaction of the .fiLP.fi 
— that of advocating an increase in the 
pilot complement for the larger and faster 
nidchiiies. 

Because of the constant economic tug of 
war tliat goes on in the air carrier industry, 
ihcte is undoubtedly a subconscious pilot 
reluctaiice to offer any direct suggestion as 
to increases in pilot complement, since 


such a suggestion could be regarded by air 
carrier management as featherbedding and. 
in turn, used to bold the pilots up to piibliv 
ridicule and contempt in order to buttress 
the management argument that pilots arc 
the principal stumbling block in the efficient 
and economic operation of the airlines. 

Tims, it is quite understandable when 
the pilots seize upon an opportunity tu 
cons'crt the alreadv established third uiciii- 
ber berth to a pilot category-an effort 
to relieve the burden which they thcmsch es 
no not fuUv understand or, if thev do inider- 
stand, are unwilling to present for camlid 
examination. Tlic advent of turboprop or 
turbojet aircraft lias apparently been 
grasped as offering the opportiinitv . Tliv 
inipact of Captain Rohsoiis tcstinions 
should not be overestimated, since his com- 
itienls tend to indicate lie may he a Con- 
vair captain, nndoubtedh- expert on the suh 
ject of cominiinic.-itions. navigation, and 
traffic control problems between Washing- 
ton and New York, but not necessariiv ex- 
pert m the field of crciv complement re 
quitciiic-nts. 

The introduction of jets mav possibh- 
offer .1 reduction in cockpit complexitv, but 
the other parameters of turbine operation 
arc more requiring, not less. Tlic improve- 
ments in the practice of meteorology and 
traffic control which w-ill give turbine opera- 
tion the same margins of safely cuncntly 
asailable in the piston engine arc.i arc not 
prescntlv avail.ibre, and their advent iii.iv 
rollow ralliec Ilian lead the introdiiclioii of 
jets. Tliese problems, together with that 
of the proper crew complement, plus nu- 
merous others, w-ill require the combined 
efforts and good will of all concerned if 
the appropiiatc solutions aic to be available 

We should not assume that the pnblicb 
held position of the ALP.fi ncccsurily par 
allcis that of individual four-engine captains 
with extensive flight engineer association. 
Speaking from personal experience, it would 
appear that long-range high altitude, liigli 
speed operations may well requite three 
pilot crew members, plus at least one flight 
engineer, and the sooner the need is recog- 
nized, the better are our chances of an 
ordcrlv transition to this method of opera- 
tion. fifi'hen filing for an airline, I appre- 
ciated the presence of a competent flight 
engineer in file crew- and gave no thought 
to his usurping niy authority. It would he 
worthwhile, in this dispute, to determine 
if any major segment of tlic airline pilots 
group witli hcaw four-engine experience 
feels differently. 

T. 0. McCt-uai: 

Paoli, Pa. 

More Impressive 

With regard to the loss-cr photo on p. 64 
(AW, March 25) — this photograph depicts 
a feat somcivliat more impressive than 
merely towing a "24 ton amphibious truck" 
off the beach. The "DUKW" is in reality 
a Marine Corps LfiT, or ‘'iimtrac," models 
of which weigh up to J5 tons. Trust this 
will be uf some interest. Thank you. 

James J. Mui^utn 

Wa.sliington 18, D, C. 
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LEACH 


Leach is staying ahead of new design re- 
quirements to give you reliable, precision 
performance under the most severe flight 
conditionsi 

RESISTANCE TO GREATER SHOCK AND VIBRA- 
TION- Leach exceeds MIL specs in ability to 
resist vibration and shock . . . 

DEPENDABILITY AT HIGHER TEMPERATURES- 
You get unfailing performance at tempem- 
tures as high as 120‘’C. ambient . . . 
SPACE-SAVING DESIGN-Leach system- 
designed relays feature square cans, give you 
20* more relays in the space required by 
round cans . , . 

OUTSTANDING RELIABIIITY-Quality control 
assures peak performance. Latest designs in- 
sure contaminant -free relays because of 
Leach's leadership in the field of contamina- 
tion research and development. 

Leach offers a family of avionic relays which 
are more than a match for the accuracy de- 
manded by today’s . . . and tomorrow's air- 
craft and missile systems. That’s why you 
find designers depending more and more on 
Leach when system reliability is vital and 
components must not fail! 


COUPORATION L£ACH RELAY DIVISION 
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Long arm of SAC s deterrent force, Boeing Airplane 
Company’s intercontinental B-52 has as its nerve center 
the AN/ASB-4 Bombing/Navigation System, developed 
and produced by International Business Machines for the 
United States Air Force. 

Aside from pinpoint navigational and bombing accu- 
racy, this complex system is notable for a high level of 
reliability achieved by painstaking care in detail design, 
rigorous proofing of each part, and a system configuration 
comprising unit-tested modules. 

Servomechanisms, Inc., in addition to quantity 
production of the Pressure Transducers and Quadrature 


Rejector units which are important input and control 
elements of this system, has also contributed to the devel- 
opment of several other important elements of this system. 
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